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Announcement! 


— — Official 

Radio Servicemen's 
Association — — 



E VER since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 

This is the fundamental purpose of the 
OFFICIAL RADIO SERVICE MEN’S ASSOCIA¬ 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa¬ 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro¬ 
fession, and acknowledged as such by radio manu¬ 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them¬ 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination have been drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 
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The following firms are co-operating with us: 

GRIGSBY-GRUNOW CO (Majestic), CHICAGO 
STROMBERG-CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

East Bay Radio Institute, Oakland, Calif.: Mr. 
T. T. Tonnehilt, Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wise.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 

Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem¬ 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina¬ 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem¬ 
bers, no dues, no contributions. 

If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


O. R. S. M. A., 
c o RADIO CRAFT, 

98 Park Place, 

New York, N. Y. 

I wish to become a member of your Association. 
Please mail me the examination papers anil appli¬ 
cation blanks. 


Name 


Address 


Town 


State. 
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^r>HOUSAXDS of skilled Radio Service Mei 
service all-electric sets. By Incoming a cert 
Man, you can earn $3.00 ati hour full time 
yourself for the big-pay opportunities that Radio offers. 

We will quickly give you the training you need to qualify as a Radio 
Service Man . . . certify you . . . furnish you with a marvelous 
Radio Set Analyzer. This wonder instrument will then put you on a 
par with experts who have been in the radio business tor years. With 
its help you can quickly diagnose any ailing Radio set. The training 
we give you will enable you to make necessary analysis and repairs. 


Important and far-reach¬ 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


Serving as a “radio doctor” with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. \\ iring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those are a few of the other 
ways in which our members arc cashing in on Radio. 

As a meml>er of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. I’pon completion ot the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay. or start you in business. '1 be easiest, 
quickest, best-paying way for you to get into Radio is by joining 
the Radio Training Association. 


This amazing "Radio Set \iialyzer plus the 
insirnCiions given you by the Association will 
transform you into an expert quickly. With 

it, you Can locate troubles in all types of sets, 
test circuits, measure resistance ami condenser 
capacities, detect defective tidies. knowing 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 

a Radio Set Analyzer. \\ ith this Radio Set 

Analyzer, you will be able to >dve expert serv¬ 
ice and earn an hour. Possessing this 

set analyzer and knowing how to n&e it will 
be but one <*f the I *ur fits that will be yours 
as a memlicr of the K. T. A. 


Special No-Cost Memberships Now Open 

To all ambitious men. Xo-Cost Memberships that may not—need 
not—cost you a cent are available. The training and the valuable 
Radio Set Analyzer can be yours! Xow is the time to prepare to 
be a Radio Service Man! By the time you're ready, demand will 
exceed supply. Bigger salaries, rapid promotion, bigger opportunities! 

For the sake of extra money made in your spare time, bigger pay. 
a business of your own. a position with a future, get in touch with 
the Radio Training Association at once. Send for No-Cost Member¬ 
ship Plan, and FREE Radio I land book that will open your eyes 
as to what Radio has in store for the ambitious. Don’t wait! Don't 
delay! Get started now! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-6 4513 Ravenswood Ave. Chicago, III. 


Fill Out and Mail Today ! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept, RCA-6, 4513 Ravenswood Ave., Chicago, III. 

Gentlemen: Send me details of your Xo-Cost 

Training Offer and information on how to make 
real money in radio quick. 

Name . 

Address . 

City. State. 





















H. GERNSBACK, President 
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In Forthcoming Issues 


HOW TO MARK A RADIO ROBOT. U\ II. O. ( isin. The 
remarkahle doings of robots now command a great deal of 
interest, as every visitor to late radio shows can testify. In 
this article Mr. Cisin will describe the construction of a 
robot of considerable versatility, liy means within the reach 
of resourceful radio experimenters. 

Till- DESIGN (IF POWER TRANSFORMERS AND 
CHOKES. Many constructors have very clear ideas about 
the ILF. components of a receiver, hut they would like to 

know more a I.. its heavy end. While you may not wish 

to build your own pack components, this article will give 
voii the rieressary information, which will he otherwise useful. 


HOW TO FIGl R E ILK. COILS, by Clifford Denton. No 
fpicstion has been asked so often of radio editors as “How 
many turns of wire on the coil r” We would not say that 
all editors arc tired of answering it; Imt the reader who 
is interested in ‘’rolling his own” should keep this article 
always within reach, ami save postage stamps, 

THE MODERNIZATION OF THE SI PER HETEUO- 

D> NI., By C. II. W Nason, An explanation of the sudden 
revival of the superhetenuh no, with many new features 
added to the fundamental merit of its principle of operation; 
ami some hints for the constructor. IneidentalK—there is 
not a formula in the article. 


RaDIO-CKaFT Is published monthly, on (he flfih of the month preredlhg that of 
date; Its subscription prl.e is $2.50 per year. (In Canada and foreign countries, 
$3.00 a year lo ro\or additional postage.) Entered at the postoffice at Mt. Morris, 
111., as MTniid-rlads limiter under ihe act of March 3. 1879. Truth-marks and 

iop>rights liy permission of (Jernshack 1‘ulilimi lutis. Inc., 98 Park Place, New 
\..rh l*il>. 
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( Opyright 1 t*;;i nEKXSUAPK PI 151,[CATIONS. INC. 


Published by 

TECHNLCRAFT PUBLISHING CORPORATION 

Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois 


Editorial and Advertising Offices 
96-98 Park Place, New York City 


London Agent: Hachette & Cie., 

3 La Belle Sauvage Ludgate Hill. E.C. 4 


L. F. McCLURE, Western Advertising Representative 


Western Advertising Office 
737 North Michigan Avenue, Chicago, Ill. 


Paris Aqent: Hachette & Cle., 
Ill Rue Reaumur 


Australian Agent: MeGIIPt Agency. 
179 Elizabeth St. RUIboSin 
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Employment Service to all Graduates 


I Octufation 
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Operators on ships see the world and get 
good pay plus expenses. 




You'll Get 7/irills Adventure 

BIG PAYin RADIO 

I will Train Von at Home to Fill 
a Fascinating Job in Radio 

IfadidsAmajmgGroivthis Opening 
Hundreds of BigJobs Every Year 


J. E. Smith, Pres. 


You like action, romance, tin ills! You‘II get them in 
Radio—plenty of them? Hig pay, t<»o That is why I urge 
you to mail the coupon below for tny free book of startling 
facts on the variety of fascinating, money-making oppor¬ 
tunities in this great, uncrowded held. It also explains 
how you can quickly learn Radio through my amazingly 
simple 50-50 method of home study training, even though 
you may not now' know the difference between a “Screen 
Grid and a Gridiron". Thousands of men who knew 
absolutely nothing about Radio before taking my course 
are today making real money in this growing industry. 

Thrilling Jobs That Pay 
$50 to $100 a Week 

Why go along with $25, $30 or $45 a week in dull, 
no-future work when there are plenty of good jobs in 
Radio that pay $50, $75 and up to $250 a week? For 
instance, by taking my training, you can see the world 
in grand style as a Radio operator on shipboard. There 
are many splendid openings in this line with good pay 
plus your expenses. Sou'll also find thrills and real pay 
in Aviation Radio work. broadcasting is another field 
that offers hig pay and fascinating opportunities to men 
who know Radio. And think of the great, thrilling future 


for men with Radio training in Television and Talking. 
Movies. VIy free book tells all about these and many 
other branches of Radio that bring you in contact with 
interesting people pay big money and make life pleasant 
for you Without doubt. Radio training is the key that 
opens the way to success. And my training, in particular, 
is the only training that makes you a "Certified RADIO- 
TRICIAS “—the magic words that mean valuabte recog¬ 
nition for you in whatever type of Radio work >uu take 
up after graduation. You II sec u Ay, when you receive 
my interesting book. 

Earn While You Learn 

You don’t have to quit your present job to take my 
course! You stay right at home, hold vour job. and learn 
in your spare lime. (Lack of high school education or 
Radio experience arc no drawbacks.) I teach you to begin 
making money shortly after you enroll. .My new prac¬ 
tical method makes this possible. I give you eight big 
laboratory outfits that teach you to budd and service prac¬ 
tically every t\pe of receiving set made. Many oi my 
students earn $15. $20, $30 weekly while learning. Earle 
Cummings, 18 Webster St., Haverhill, Mass., writes: *1 
made $375 in one month in my spare time, installing, 
servicing, selling Radio sets." And let me emphasize right 


here that a Radio business of your own is one of the 
money-making opportunities my training prepares J‘0U for 
in case you wish to settle down at home. 

Get My Free Book 

Send the coupon below for my 64-page book of oppor¬ 
tunities in Radio and information on mv home-study 
training. It has put hundreds of fellows on the road to 
bigger pay and success. It will tell you exactly what 
Radio offers you, and how my Employment Department 
helps you get into Radio after you graduate. I back my 
training with a signed agreement to refund every penny 
of your money if, after completion, you arc not satisfied 
with the Lesson and Instruction Service I give you. Fill 
in and mail ihc Coupon NOW! 

J, 1, WITH, Ff««^ Dtpi. IFX 
MatUiul IU41* lmtltutt, 

Wa<hln|!*fl, D C, 


ad 
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Travelled 75,000 Miles 

Dear Mr Smith: I have worked as Junior 
Operator on board S S. Dorchester and Chief 
Operator of the Chester Sun I have travelled 
from 75,000 to 100,000 miles, visited ports in 
various countries, fished and motored with mil¬ 
lionaires, been on airplane (lights, etc. I am now 
with Broadcasting Station WREN.’* (Signed) 
Robin D. Compton, 1213 Vermont St., Law¬ 
rence, Kansas. _ 


$400 a Month 

“The Radio field is getting 
bigger and better every year. 
I have made more than $400 
each month and it really was 
vour course that brought me to 
this.*' J. G. Dahlstead, 1484 So. 
15th St., Salt Lake City, Utah. 


Mail Coupon Today 


• J. F. Smith, PreiiJent 
—j Nil ion a I Radio InSlitute, Depi. | f X 
|Wj»hington, D. C. 

|Dear Mr. Smith: Send me your book “Rich Rewards in 
| Radio" giving information on the big-money opportunities 
lin Radio and your famous 50-50 method of home-study 
(training. I understand this places me under no obligation 
Jand that no salesman will call. 

I Name ..-._...... 

I 
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working in our Alternating Current Department 


Instructor explaining operation of modern airplane motor 


BY ACTUAL WORK 

ICREAT COYNE 

Don’t spend your life in a dull, hopeless 
job! Don’t be satisfied with a mere $30 
or $40 a week! You don’t have to! 
Electricity pays salaries of $60, $70 and 
even $200 a week to thousands of fellows 
no smarter than you. And you can 
learn Electricity at Coyne in 90 days 
-NOT BY CORRESPONDENCE, 
but by actual electrical work. 

GOLDEN OPPORTUNITIES 

PAYING $60 a Week and Up! 

In Power Plant work, Armature Wind¬ 
ing, Auto Ignition, House Wiring, Radio 
Service, Refrigeration, Welding, Avia¬ 
tion Electricity, Illumination, etc. Thou¬ 
sands of Big Pay Opportunities for 
theTrained Man. Ant l you can prepare 
for one of them in 90 days at Coyne! 

No Books * No Lessons 

Coyne js not a Correspondence School. 
We train you by actual electrical work— 
on huge motors and generators, switch- 

H. C. LEWIS rnwir 

President rounded m* JL IN 

500 South Paulina Street, 
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IN THE^H 

SHOPS 


boards, power plants, sub¬ 
stations, auto and airplane 
engines, armatures, etc. You don’t 
need advanced education or previ¬ 
ous experience. Coyne has been plac¬ 
ing men in Electrical Jobs since 1899. Let 
Coyne help YOU to a good electrical position! 

Free Employment Service 

EARN AS YOU LEARN 

My Employment Department gives you 
a FREE lifetime Service. And if you 
need part-time work while at school 
to help pay expenses, we’ll gladly help 
you get it. 

GET MY BIG FREE BOOK 

But get the PROOF! Mail the coupon 
below for my BIG FREE BOOK—tell¬ 
ing all about jobs, salaries, opportunities. 
Find out about my free Radio Service, 
Auto & Aviation Electricity offers. This 
costs you nothing and does not obli¬ 
gate you in any way. Just Mail the Coupon! 


Students working on a large synchronous Converter 


Students learning switchboard work by actual practice 


H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. Al-81 

500 S. Paulina St., Chicago, Ill. 


Electrical School 


Gentlemen: Please send me your big Free Electrical Book with 
151 illustrations. This does not obligate me. 


Dept. Al-81 


CHICAGO, ILL. 


Name 


MY FREE BOOK-* 


State 


if 































710 


R A 1) I O - G R A F I 


June, 1931 


THERE’S A BIG PAY 

For the Trained Man in 



Dissatisfied with your job? Not mak¬ 
ing enough money? Then let me show 
you how to get into Radio, the livest, 
biggest money-making game on 
earth. Thousands of opportunities 
for jobs leading to salaries of $60 
a week and up! Jobs as Designer, 


Inspector and Tester paying $3,000 
to $10,000 a year; as Salesman and in 

Service and Installation work at $45 to $100j 
a week; as Operator or Manager of Broadcast 1 
ing Station at $1800 to $5000 a year -as Wire¬ 
less Operator on Ship or Airplane, as Talking; 
Picture or Sound Expert. Thousands of Big 1 
Pay opportunities for you to cJhtooseTrom! 


LEARN RADIO- 

TALKING PICTURES 



By Actual Work in Great Coyne Shops- 


Come to Coyne and learn all branches of Ra¬ 
dio in ten short, pleasant weeks. NOT BY 
CORRESPONDENCE, but by actual work 
on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest'Tele¬ 
vision transmitting and receiving apparatus, 
Talking Picture equipment, etc. Broadcast 
yourself in our sound proof studio room! 


Pul on your own Television program! 

£/ 0 arn JJadio the practical way—by actual 
njjdio *Work on actual radio equipment! 
S^You don’t need advanced education or pre¬ 
vious experience. I don’t care if you are 16 
years old or 46. Come to Coyne and I’ll pre¬ 
pare YOU for a good paying Radio job in 10 i 
weeks’ time! 


TELEVISION 

IS NOW HERE! 

And Television is already here! Soon 
there’ll be a demand for thousands of 
Television experts. The man who learns Tele¬ 
vision now can make a fortune in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new development! Wail coupon on theoppo- 
site page for full information— absolutely free! 

Radio Division 

II. C. LEWIS, President 

500 South Paulina Street, 


COYNE 


* 
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free Employment Service 

EARN AS YOU LEARN 

You get free Employment Service as long as 
you live And if you’ll need part-time work while 
at school to help pay expenses, we’ll gladly help 
you get it. Many of our students pay nearly all 
of their living expenses that way. Mail coupon 
below for full details. 


TELEVISION- 



IN IO WEEKS 

Not by Correspondence// 

Don’t let anything keep you out of Radio! Start 
now, and after just ten short weeks of fascinating 
work in the great Coyne Radio Shops, you’ll be all set for., 
the best job and biggest pay you ever had in your life! 


Coyne is 32 Years Old! 

Coyne Training is tested, proven beyond 
all doubt. You can find out everything 
absolutely free—how you can prepare for 
a good Radio Job or how you can go into 
business for yourself and earn $3,000 to $15,000 
a year. It costs nothing to investigate! 

Mail Coupon forMyBigFree Book 

Fill in this coupon, tear it out and mail it to me at once. 
This will not obligate you in any way and positively 
no salesmen or agents will call on you. It will bring 
you— ABSOLUTELY FREE—a copy of my big Radio and 
Television Book, telling all about jobs, salaries, opportu¬ 
nities, etc. MA T L THE COUPON - NOW! 

Electrical School 

Dept. A1-8H Chicago, Illinois 


H. C. LEWIS, President 

Radio Div. Coyne Electrical School 

$00 S. Paulina St., D«pt. A1-8H Chicago, III. 

Send me your Big Free Radio Book and all 
details of your Special Introductory Offer. 
This does not obligate me in any way. 

Name ...-. 

Address... . 

City . State . 
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•••set testing 
reduced to 


Simplicity 



analyzers 


A CHIEVEMENT ill perfecting aiut simplifying testing equipment for servicemen, dealers and experimenters is 
still of prime importance—and for the past twenty-seven years Readme engineers have periodically placed on the 
market testing equipment of advanced design. (Mod testing equipment today is indispensable —and for rapid adjust¬ 
ments, expert servicing and testing, Readrite products are increasingly being demanded. Investigate the advantages of 
using Readrite equipment—the products that have been sold for over a quarter of a century. 

1 I IK MODEL TOO Meter is equipped with a practical selector switch for 
checking all parts of the tube circuits by connecting to the set sockets. 
Selection lor testing voltages of plate, grid, cathode and screen-grid is done 
quickly and accurately. Plate current, filament volts, also line and power 
supply volts arc measured. The grid swing test for lubes is used. Just push 
one button for screen-grid and another button for other tubes. Makes testing 
of all type tubes simple and thorough. A V/ 2 volt grid battery is furnished. 
The battery is used for the grid test and also continuity testing of trans¬ 
formers, chokes, etc. Capacity and resistance charts are furnished showing 
the use of instruments tor testing condensers, also measuring resistances up 
to 100,000 ohms. The eight scale readings of the meters may he used sepa¬ 
rately with jack terminals provided. The scale readings are <M>0-:]00-1>00 I). C. 
volts, o-io-i 10-700 A. C. volts and 0-20-100 milliamperes. Both A. C. and 
1). C. filament voltages are accurately measured on one meter. 

This model is housed in a strong case with leatherette covering; it is attractive 
and compact, as well as complete. Cover is removable. It fdls every need 
for the expert servicemen or the beginner for radio set analyzing. Size |H* | x 
V/ 2 x S inches. 

No. 700 

Till*- MODEL 600 contains exactly the same testing equipment as Xu, 7(10 hut the carrying 
case is much larger and is equipped with 2 lock. Room is provided for carrying tubes, tools 
and supplies. The test equipment and panel is in a removable tray in the top of the case. 

The tray may he used separately as a complete test panel for shop purposes. Size 11'7 x 
7 x 7 1 . inches. 

No. 600 .List Price $30.00 

Send for Catalog “R” — or Order Your Meters NOW! 

Ij not at your jobbers order direct. Discount to dealers and sei ch e men. 


List Price $25.00 




READRITE METER WORKS , 17 College Ave., Bluffton, Ohio 

- - - - • Manufacturers of Accurate Testing /nstruments Since 1904 - 


'-Sp-S-rtr. Lrff-. -Jp-. -r5”\ J^T. ^FZ ■ 
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HUGO GERNSBACK 
Editor 


** Takes the Resistance Out of Radio ” 

Editorial Offices, 96-98 Park Place, New York, N. Y. 


Future Radio Developments 

By HUGO GERNSBACK 


1 AM in receipt of the following letter, which is typical 
of dozens of others that reach me weekly. I am, there¬ 
fore, publishing it in its entirety: 

“Steubenville, Ohio, 

April 4th, mi 

Mr. Hugo Gernsbaek, 

New York City, N. Y. 

Dear Sir: 

1 am seeking information along the following 
lines, it.. Radio, Television and Sound Pictures. I 
have a son who is interested in these lines, and I 
myself am also. I would like to have your opinion 
as to the future of the Television development, and 
its hearing upon Radio and the Talking Piet lire 
1 udiistrv. 

As I view the proposition, Radio, Television and 
Talking Pictures are ail in the same classification, 
belonging together, and will he developed and 
operated practically as one unit of industry. 

Your advice and opinion relative to the Radio, 
Television and Talking Pictures will he greatly 
appreciated hy both of us, and any data which 
vmi may he in position to lend us (or advise 
where we can get same) will also he appreciated; 
as we are desirous of obtaining all the information 
possible relative to all three mentioned. 

Thanking you in advance, 1 am. 

Yours verv trillv, 

o/m hick 

15.4/) h'ttclhl /Ire., Steultenvi 7/e, Ohio'* 

The answers desired hy Mr. Hire, as well as many other 
radio intei'estonts who ask the same question**, cannot he given 
without contemplating the entire radio picture. 

It lias been found in the past that similar arts usually 
develop along roughly parallel lines. When galvanic electricity 
first became known in the latter part of the eighteenth century, 
not even the wildest dreamer could foresee the developments 
which we have with ns now. Yet, wonderful as electricity is, 
it may he confidently stated here that the marvelous rise 
of the electrical art which we have witnessed during the hist 
150 vears is nothing at all compared to what is yet to come. 
After galvanic electricity was first practically demonstrated, 
nearly i hundred years elapsed before the advent of tile 
telegraph, telephone, X-ltays and radio (which hitter is only 
an off-branch of electricity itself). 

What electricity will he able to do in a hundred years from 
now, not even the most imaginative science fiction writer can 
predict. The future actuality will no doubt make his predie 
tions look absurd in their tameness. 

It is so with radio and all of its side branches, be they tele¬ 
vision or allied developments, such as sound pictures, and 
many others. 

Without fear of contradiction, T may state that the entire 
art of radio, as well as its branches, is in its merest infancy as 
yet, and that extraordinary advances remain to he made. V11 
of mir radio instrumentalities are still extremely crude, it we 
compare them with what is to come twenty live and fifty 
years hence. 

There is not a single type of apparatus in radio that is not 
enormously improved every’ two or three years; the old ones 
becoming obsolete regularly. 

Therefore, if 1 am asked about the future development of 
radio as a whole, it is easy to see that volumes would lie needed 
to iii\e an adequate answer. In tin* first place, we must dis¬ 


tinguish between the commercial future and the technical 
future. The progress of an art may* he great so far as tin* 
technique alone is concerned; but the commercialization of that 
art presents an entirely different aspect, because so many 
important considerations come into the problem that it is 
impossible to give a comprehensive answer to it. 

Of all these eonsiderations, perhaps the greatest factor in 
the equation is the human element. There are, today, hundreds 
of excellent radio engineers and technicians who have grown 
up in radio since it infancy, but may not be able to capitalize 
their radio education from a financial standpoint; not because 
they do not have the necessary knowledge, hut hero use they do 
not knoxc tone to the knoictedtfe itself. The technical side 

of any art is one thing, whereas the commercial side is an 
entirely different one. 

Therefore, I answer those who have asked for advice, that 
the only way to tackle the problem is to work on it from 
the most practical side. That means, in other words, 
Sl’KCT A 1,1/,AT ION; do one thing, and do it thoroughly. Of 
course, in order to do so, von must also know everything 
possible about the entire art. If, for instance, you choose to 
be a radio vacuum-tube expert, it is not sufficient to know all 
about vacuum tubes themselves, but you must know all the 
applications of vadio wherein the tubes can be used. This is, 
of course, a large order; blit you will find, in the end, that this 
knowledge is essential, and that without it, failure will in¬ 
experienced. 

In order to succeed then, you must, first of all, have the 
right mental equipment, with the right technical background. 
No man, in my opinion, can amount to much in radio, if lie has 
not a thorough electrical training behind him. In addition to 
this, a good business education will go hand in hand with the 
development. 

Then, of course, it is necessary to have access to all of the 
important radio literature comprised in text I woks on the sub¬ 
ject, of which there are many, and to read all the current radio 
publications in the different branches of the art. All new 
publications should he perused religiously every’ month to keep 
up to date. 

With tills background, it becomes then, of course, a necessity 
to have a thorough firncticol knowledge of your particular 
subject. This practical knowledge today can he readily secured 
iu the best, and perhaps cheapest mariner by taking a course in 
one of the manual training schools where these subjects are 
taught. There are in this country a number of excellent schools 
of this kind, where practical knowledge of the radio field can 
readily be secured. I consider this practical training of para¬ 
mount importance, If possible, the practical training should lie 
preceded by a radio correspondence course, of which there are 
several most excellent ones. These two courses complement 
each other, ami will give* a real background to the man who 
wishes to specialize in radio, and to amount to something in 
this field, 

Once this experience, and all that goes with it, has been 
secured, the rest should he comparatively easy. It is then a 
question only of keeping up to date in the particular branch of 
the art, and following it from month to month. 

It makes no difference whether the man who has secured such 
a training takes a position with a radio company, or whether 
lie goes into business for himself. Then, as the art keeps on 
developing, it will he possible for him to keep abreast with it 
at all times, and to make the best of his opportunities as they* 
come along. 

Hut again I say, specialize in one particular field, and stick 
to it. In the end you will have no cause for regret. 
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How to Run a Service Business 

At a Profit 

An article full of business shrewdness and experience, for every 

Service Man to read 

By CHARLES G. MARTINDALE 


O FTEN, Service Men conn; into m\ 
shop, look ;it niv tost '.'tpii potent 
;iml isk me it it is not foolish to 
spend so iiineli tor n|iiipnirnt tint 
jx not absolutely nceessiiry, when 1 could 
*ret alonjr with one-fourth of it and still 
have more than ninety percent of the radio 
epairmenr M v answer is, absolutely, “No !'* 
l‘he impression it drives to tin* eustoiner. and 
llie ajlvertisiri" it jrives me as an expert 
who takes pride in his service work, is 
worth the price of the equipment if 1 
never used it. 

My test bench is just inside the door: 
so that, the instant a customer enters, it 
is the first thirijr that catches his eye. \s 
1 happen to he located in a district where 
there are a #rrat number of factory work¬ 
ers, they tell each «»thcr about my equip¬ 
ment; and consequently it prices nie 
advertising that I cannot get from news- 
—-papers or hand hills. 

'Phe real Service Man who is capable of 
giving his customers a real job. and can 


hold on through the business crisis we are 
going through, will he able to make money 
in the next few years and from then on. 

Overproduction has caused the dumping 
of sets at low prices which have induced 
people lo buy sets, that they would other¬ 
wise liav< done without for the next couple 
of >ears, on account of the price. So, instead 
of moaning and cussing the ‘‘jryp,” U1 ‘ s1h*iiI«I 
thank him: for it is going to mean millions 
of dollars to the Service Man in the next 
few years. 

\nother thing we should he thankful for 
i the let urn of the superheterodyne. The 
,4 hammer and cold chisel” men, and the 
fellow that once built a. radio and now 
does repairing on the side in the evening, 
will be put old of business; because they 
haven't 1 lie equipment* don't know supers, 
and the peaking and balancing of this 
circuit is lining to he "gravy’' for the old- 
timers wlm used to think the obi l>est, Vic- 
torecn, Lltradvne and Lincoln were the 
'‘berries *. 


The radio Service Man is the worst-paid 
craftsman today; for the stores and retail 
radio shops look oil the Service Man as a 
necessary evil and it is not “Mow good 
a man can 1 get?” but ‘llow cheap can I 
get him?” 

The wages paid in this town and a great 
number of other towns arc from twenty to 
thirty dollars a week, and the man must 
furnish his own ear and test equipment. 
That is why there is so much dishonesty 
with Ihcse men; for they have to steal to 
make both ends meet. 

The Service Man's Pay 

Mv men are p iid a dollar for each call 
and are guaranteed .six calls per dux*; then 
the remainder are divided among them 
equally, and tin* next ten pay them seventy 
Cjcnts apiece and, from then on, titty cents 
each. Tlicx furnish their own ears; but 
I furnish their lest equipment, tools and 
oscillators and output meters. 

M\ service charges ale if 1 .50 for the call 
nid fifteen minutes' labor; and from then 
oil it is £1.50 per hour, of which the Service 
Man gets 50c per hour. \ 1 1 Service Men arc 
instructed not to make any major repairs 
on the job—unless the customer will not let 
the set leave the house and never to replace 
a part with another that docs not look 
exactly like the one that was defective; as 
the customer cannot nmlersl and why. if 
there Was a green resistor in the set. you 
did mil put in another of the same kind. 
ID* does not believe tint the black one that 
von have ill your kit is of exactly the same 
resistance, (if if is, why is it of a different 
color?) and, the first had lube or had night, 
the black resistor is blamed. 

Any calls hack within ten days the Ser¬ 
vice Mali must make on his own time and 
at no charge L> either customer or shop; 
these average about 2 per cent, or less. 

Every man working for me must be mar¬ 
ried and over 25 years of age. have* over 
three years* experience, dress neatly and 
have a good personality: and more than 
three complaints in regard to careless or 
unduly rough handling, impertinence or not 
keeping a promise, writes bis discharge 
t ieket. 

When we gel a service call We get all 
information possible and place this on the 
service ticket, together with the shop diag¬ 
nosis. which is correct about 80 percent of 
the time. Each ticket has the customers 
name and telephone number; and lie is 
phoned, live days after Hie call was made, 
to see if In* is satisfied and to verify the 
price lie paid. 

An indexible rule is cash to all. regard¬ 
less of whether the customer is I he president 
of our largest factory or a street cleaner; 


DIRECT-MAIL ADVERTISING FOR A RADIO 

SERVICE SHOP 

17VERV month, Mr. Martindnlc sends a MARTIGRAM to each customer and 
prospect on his mailing list. For this purpose, the photograph which forms 
the illustration at the head of this article has been reduced to post-card size. The 
‘copy 1 ’ for the cards is changed regularly: some are specially written for professional 
men, some for business men, and some for the general run of customers, A few of 
these advertising bullets are quoted below: 


FOR PROFESSIONAL MFN: 

MARTIGRAM 

From one professional man to another. You 
have studied to make yoursell competent and 
efficient and take pride in your work. So 
you can appreciate what 11 years of repair¬ 
ing, with the same ideals, have done for us. 

MARTIGRAM 

You give immediate service to your patients. 
Our customers get the same prompt, courteous 
treatment. 

MARTIGRAM 

It is not ethical for you to advertise as 
I do; and your business is advertised from 
the satisfied patients. Eighty per cent of our 
business comes the same way. 

MARTIGRAM 

Tubitis is marring your radio pleasure, just 
as a cylinder missing in your auto would 
spoil your driving pleasure. Have them re¬ 
newed. I handle all standard tubes; let us 
call and renew your tubes. 

MARTIGRAM 

Last month we tested one hundred and 
forty-seven sets of tubes. Eighty-one had 
one or more weak or bad tubes, and were 
improved with new tubes. HOW ARE YOUR 
TUBES? 


FOR "LAY" SET OWNERS: 

MARTIGRAM 

We will wager that, some time or other, 
you have listened to one of the hundreds of 
sets we built when radio was young. We 
have serviced the sets of many of your friends. 
GIVE US A CALL. 

MARTIGRAM 

You get the most pleasure out of your set 
in the evening. That is why we will gladly 
give you night service at the same price. 

MARTIGRAM 

Is your set working as good as it used to? 
If it isn't, don’t you think that it would be 
a good idea to call us and have it put into 
new condition? 

MARTIGRAM 

We believe it is not how much your service 
bill is in dollars and cents that counts. But 
it is how much you get -for the money that 
counts. 

MARTIGRAM 

You have to depend on the Service Man'fi 
word that a certain tube or part is bad in 
your set. Don’t you think that you will get 
a more honest deal if you are paying for 
service, than you would if you got free serv¬ 
ice and what the Service Man gets would be 
what he sold you? 
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Mr. Charles G. Martindale, the author of this 
article, has built up a large business under 
sci f ere handicaps. Here, he tells other Service 
Men haze. 

Equipment for the Job 
Below I nin giving ;i list of what every 
Service Man carries in his ear: 

I Jewell I .Meter test kit: 1 Jewell oscil¬ 
lator ;iml output meter: ] 1 Iiekok ohm- and 
capacity meter: nenl r ilizing adaptors; 3 
serew drivers L.M.S.: J spintites: small 
drill press; 10 drills; rosin core solder and 
Solder.i]I '; I roll push-hack wire: l roll 
tape: 1 clutch nut. holder: J serew starter; 
10 assorted resistors: l dent ist's mirror; 1 
bottle denatured alcohol: I neon ‘'testa lit e" : 
b volume controls: I pair headphones; ] 
knife: { different kinds of pliers; 2 neu¬ 
tralizing wrenches: 2 neutralizing sc re u 
drivers: 21 tubes: I box assorted screws 
md mils; 1 No. b/:;2 tap. ! No. b/J2 tap, 
and wrench tor above: t soldering iron: I 
extension cord: I Mash light; I hot Hr furni¬ 
ture polish: 10 assorted condensers. .0002a- 
to 2 mf.: I magni tying glass: insulators and 
ground clamp; batteries, IT' mul “C** 10 
ft. belt table. 

For the above i Service Man must uivt 
ftson.oi) boml. mul he must pay On- the 
repair of am et|iiipmeut broken or burnt- 
out. 

M\ service men average better than 
*50.00 a week and I can show i profit in 
(Continue*? on jui'ie 750) 


.Wot only does an elaborate testing board like this male work easier and surer, but it impresses 
Customers. The Service Man needs m4 showmanship” to sell his services to better profit. 


for one man’s dollar will buy just ns much 
as another's. 

W hen a Service Man is asked tor credit* 
he is told to explain that he must turn in 


MARTtNDALE RADIO SHOP 

io ti<r« or 

SERVICE THAT SATISFIES 

OAVTON-* OLUiir «ND t[(T BQu.rrro 


Pa»y» 

L>io> i 

SERVICE 

TE RMS CASH 

SC»viceO »v 
Cuitoucm o, k 


_ T<=>T»1.-— 1 


This blank in triplicate shores the customer 
zehat he is getting and gives an office tile and 
mailing list for 'Mnrtigrams, etc. 

the money out of his own poekel if they 
do not pay him. Of courses he does uol : 
bill, it is surprising' bow many who ask 
for credit pay cash, and the small percent 
age of losses due to their believing that the 
man doing the work will take the loss. And 
when one who has had credit comes in and 
pays, I always say before I lie customer: 
“Credit this to Service Man number so- 
and-so," thus leaving the impression that 
this had been charged to the repairmen. 

I run catchy advertisements of three or 
four lines in all the newspapers (by the 
year); such as "Service That Satisfies;" 


"Service liv Men Who Know llow." “Day- 
ton's Oldest and Best-Equipped Shop;’* 
“We probably built your father's set;*’ 
“Sooner nr later you will call ns"; "After 
the rest have tried, we’ll fix it;" “You don’t 
get yonr hair cut at i blacksmith shop, whv 
take a chance with your Radio?" etc. We 
find these pay if they are run continuously. 

I often have customers who do nol want 
to get a sel fixed until they know what 
it is going to cost. Since the Service Man 
has no authority to make a price on a major 
repair, he tells the customer that he will take 
the set into the shop where it can he properlv 
tested and will call hack telling the exact 
price: and if that is not satisfactory lie 
will return the sd and the charges will be 
one dollar. 

Less than half of one percent, have to 
l»c returned wit limit making the repair. 

I have on my call hook the names of 
twelve Service Men, located in different 
parts of town, whom 1 can gel in touch 
with and so give ten-minute emergency 
service. Often times, late at nighl when 
there is no Service Man on duty, rind on 
holidays. I have made arrangements with 
a leading taxicab company, to deliver *. 
tube and collect for it and refund to me. 
In sending two tubes we pay tin* taxi bill 
and this often leads lo the sale of an extra 
tube. 

T have i large gold-leaf sign on the 
window—“Tl’HES TESTED KIM; I'/ this 
brings in a number of lubes. In one mouth 
we tested 50<> tubes of which 121- were defec¬ 
tive or we ik: and we replaced MU. or about 
twenty percent., at a profit of S 100,50. 

Each service man has a copy of the 
Oivu iu. R ,\mo Skiivici: Mancai in his tool 
box; and practically all radio books and 
magazines are on file and subject to eas\ 
access by the men. Any of my Service Men 
can have use of the reference library and 
can call in and get a resistance or con¬ 
denser value while on the job. 

It docs not pay to replace fl single con¬ 
denser section and. whenever possible we 
rcphirc tlie entire block'. 
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Operating Notes for 
Service Men 

By BERTRAM M. FREED 


Experiences of a veteran Service Man with the 
peculiarities of many sets, which may be 
time-savers for others 



Fig. 1 

Parallel pourr stage of the Brunswick **22,'* 
and filter connections. The 1 -tnf. coupling 
condenser carries the output to the speaker. 


U St’AM.Y. it is possible In find the 
cause of Hie Imiihlc in a receiver 
l>\ considering the effects; for in¬ 
stance, choky reproduction is caused 
|>y a lack of proper “IT Wins. However, it 
often happens that:, even after the cause 
lias been determined, we are at a loss to 
find the position of the defect. 

Recently, a complaint of very low volume 
and incoherent reproduction in a Brunswick 
“Model 22 AC* caused that very difficulty. 
After a thorough test of both receiver and 
tubes, it was found that tJie parallel '15 
output tubes received only about inn volts 
on the plate; while all other set voltages 
were correspondingly lower. Inless the 
Service Man is familiar with this set, il is 
exceedingly difficult to trace the lends from 
the power transformer ami condenser block 
without the aid of a code color chart, or a 
pictorial diagram showing the Colors ot 
the leads. I .cads emerge from both these 
units without the semblance of a color 
scheme. Since a partially-shorted or leaky 
condenser was suspected, some time was 
spent in disconnecting leads from I he con¬ 
denser block and a “short*’ reading was 
found between Hie two green lends. M itli 
these leads disconnected, proper voltages on 
all tubes were obtained, hut. no reception. 

The obvious indication being that these 
leads were connected to a single coupling 
condenser, a 2-mf. component, with a. work¬ 
ing-voltage rating of too, was connected 
into their place and soldered: and the s«-t 
was again in operating condition. After the 
green leads had been taped anti placed out 
of harm's way, the job was done. At Hie 
first opportunity, the schematic circuit of 
this model was examined; and it was 


seen that Hie capacity in question was the 
1 inf. output condenser between the plates 
of the power tubes and one side of Hie out¬ 
put transformer's primary (t ig. 1). Per¬ 
haps ten sets since then have been repaired 
in like manner. 

\n annoying, and yet interesting, job of 
servicing was eneomilered with i Fada. 
**Wi AC**' receiver. The complaint was hum 
of a kind usually caused by a poor heater 
in one of the '27 audio amplifiers; this set 
has three such, and unless they are perfect, 


with good insulation lie!ween filaments and 
cathodes, a loud hum will he encountered. 
However, no matter how good the tubes in 
a circuit, one may develop a detect in a 
short time and cause a similar complaint— 
and another service call. 

With this fact in mind, it was sought 
to devise some method of reducing the 
hum level and preventing its increase by a 


weakening ’*27. Condensers of high capacity 
were added to the filter circuit, and re¬ 
sistors were bypassed with little efleet. 

Finally*, a 2 mf. non-inductive condenser, 
with a working rating of BOO volts, was 
connected from cathode of the second ’27 
(••detector amplifier 1 *) to ground on the 
chassis (Fig. 2). This procedure lias turned 
the trick in every case where it has been 
tried mid cuts down to practically nil any 
hum in this series of receivers (Models “4 1, 
42, 4 k 4(>, 4 7'’). 


In cities where large hotels and apart¬ 
ment huusc-s arc common, dillieultics arise 
frequently because provision of some ex¬ 
ternal antenna lias been neglected or even 
forbidden. An inside antenna is of little 
value, because of the shielding effect of the 
steel framework. Such a problem was re¬ 
cently encountered in one of Brooklyn’s 
large hotels during the installation of a 
Pliileo D.C. “Baby Grand.** In this locality, 
the noise pickup is great, and especially 
in a hotel with its countless elevators and 
motors. Without the use of some external 
wire, the noise-signal ratio makes for poor 
reception with a set of this type. Aerials 
of different types were tried: the metal 
framework of the windows, for instance, 
w’hich worked to a certain degree of satis¬ 
faction on two stations. The light-line was 
then tried, with a socket-type condenser; hut 
the line noise, added to the interference 
picked lip within the building, w T as im¬ 
possibly high. l T se of Hie ground as an 
aerial gave the least amount of noise, but 



The Zenith “11E. 1 * an early A.C. set. used a rheostat in the t It may be modernized, as 
at A with a potentiotne ter Controlling platr voltage or as at B. by controlling grid bias, as well 

as shunting the antenna coupler . 



amplifier is a sensitive first-audio stage. .hiding condenser C avercan\c a teudency to hum. 
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also insufficient signal. With nothing else 
left to do, and with lit lit* hope of success, 
a wire was run from the antenna post to 
the bell-box of the house telephone. Signal 
pickup was increased three or four times, 
without proportionate increase in noise. 
However, in the past, when this had been 
done in oilier buildings, the noise was found 
\ ery diseoneerting. 

I low many serviee calls have been made 
because of a shorted aerial, or even several 
aerials. King across your customer's? To 
eliminate countless unnecessary calls, the 
manager of one of the largest serviee de¬ 
partments in the country has adopted the 
] ml icy of supplying 150-foot rolls of rulihcr- 
insnlated No. Hi wire: the hare No. 14- being 
omitted entirely from Ihe installation kit. 
The aerial is thus erected in a single piece 
vvlich serves also as lead-in and runs to 



7 he input of the Colonial ”22 .d.C.” iit which, 
opening the first bypass condenser increases 
the R.l . resistance and eaases fadiny, 

the post on the set. No lead-in strip is 
employed, thus eliminating the possibility 
of corroded clips and high-resistance cun- 
tacts. Shits are made in the window frames 
and sills, to introduce the wire and prevent 
the possibility of its being cut by closing 
11ie window down upon it. This method has 
been advocated for a long time by the 
writer, ami mentioned by him in previous 
articles in R.\oh>-(*k.ut. Its adoption will 
he worthwhile by those dealers and Serviee 
Men who wish to obviate at least two serviee 
calls on the average (as records show) 
during the period of free service. 

\ complaint of intermittent reception 
readily suggests a loose wire, a corroded or 
improperly soldered joint, or a break in 
some winding which is subject to vibration. 
However, after several complaints of inter¬ 
mit lent f crept ion of a Zenith •'llE-AC" set, 
which had been thoroughly checked without 
finding such a condition, it was rigged up 
on one corner of the work bench for a 
'life*' test; so that, whenever it stopped, 
an examination could he made to determine 
the locution, but, as soon as the set was 
turned over or even touched, it started in 
to operate again as smoothly as could he 
desired. During a period of several days, 
it stopped perhaps a dozen times; during 
the period of examination, two more sets 
of the same model were brought in for 
serviee with the same complaint. 

Visual inspection failed to show any de¬ 
fects; neither electrical nor mechanical tests 
helped to clear up the trouble. Finally, 
after the audio side had been pronounced 
perfect, an analyzer (with plate and grid 
(Continued on pa ye 719) 


Leaves from Service 
Men’s Notebooks 

Problems of a more or less unusual nature, and solu¬ 
tions which R \dio-Gk ai-t’s readers have worked out 


MENDING A TUNING SCALE 
By John Hruskin 

•j N default of a new scale to replace a 
J broken one, I removed the drum dial 
from a model "S-21'* Brunswick set and 
took it to the shop. Frocuring some acetone 
from a drug store, and a piece of old 
photographic negative, 1 placed the latter 
on the broken scale and wet it with tin* 
acetone. The film started to dissolve over 
the celluloid of the dial scale, and made an 
effective patch after it had dried. I then 
replaced the dial in the set, and I do not 
think anyone could notice the presence of 
the patch. 


TRANSFORMER REPAIR 
By H. T. Stuhhs 

T HE other day T had another CroslcV 
•'Showbox** with the primary of the 
push-pull input transformer burned out. 
The first audio transformer and the input 
transformer arc sealed into the same can 
and, to replace one, you must replace the 
entire assembly, at about double the cost. 



Mr. Stubbs makes an external repair which 
saves reploemy two trans}*ntners at twee. 


I happened to recall Mr. Cook's diagrams 
of Ihe Kylcctton "K-TO” (on page 5NN of the 
\pril issue) and just rexersed his repair, I 
ml out the broken primary and hooked 
the plate of the first audio to one of the 
push pull grids through an .08-inf. con¬ 
denser, placing a 'JUJHNl-oluu resistor be¬ 
tween the plate and the lead. There 

was no noticeable loss of volume, and the 
quality was better than ever. Victor uses 
this same method in their latest machines. 
Thanks, Mr. Cook. 

I have repaired quite a few power trans¬ 
former jobs, and wonder how tnauv Service 
Men do their own work. No doubt mam 
do not care to take the trouble, but the 


independent Service Mail may* wish to save 
every* hit possible. Recently 1 had a Victor 
•‘RK-15** in which the high-voltage winding 
had shorted, completely ruining the trans¬ 
former. The Victor distributors only wanted 
$15.no for a replacement so I decided to 
rewind it. 

First I made up a winding jig (as shown 
in Fig. 2) out of sera]) pieces, and used 
the register out of a water meter for a 
counter. I then took the old transformer 
to pieces, and unwound the coil. Having 
carefully counted the low-voltage secondary 
turns, and knowing it was used on 115-1*20 
volt A. C., I soon figured out how many 
turns should he used on the primary, and 
also on the high-voltage secondary. 

For instance, there were l(i turns for the 
5-volt recti lie i* winding. Then by simple 
proportion 120 V : X = 5 V : lfi T. (Here 
1-0 V is the primary voltage; X is the 
number of needed primary turns to be 
found; 5 \ is the voltage of one of the 
low-voltage secondaries; and lfi T the num¬ 
ber of turns on that winding.) Solving, 
^ = TSl turns. The high-voltage winding 
is calculated in the same way. 

'Ihe old transformer had been wound with 
enamelled wires. T used si Ik-covered wire 
of tht* same size, there being very little dif¬ 
ference in the outside diameter. Between 
layers I used the paper cLelcetric of an 
old high-voltage condenser. 

'flic high-voltage winding is the only one 
that will give any trouble. If yon use the 
wire guide as shown in the sketch von will 
he able to wind layer after layer evenly 
after you get used to it. 

'Hu* transformer will he better, electri- 
eally, than the old one because of the bcttcr- 
iiisulated wire. 

(Continued on paye 71S) 
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Fig. 2 

Replacement transformer* can be bought far 
below list price nouttdays: but there arc >v- 
m tte places where the idea shaken will coma 
in handy. 
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Leaves from Service Men’s 
Note Books 

{Continued from 717) 


REJUVENATING ELECTROLYTIC 
CONDENSERS 
By William E. Cairnes 
EPLACEM ENT of condensers in “A” 
battery eliminators costs a great deal 
of money. The met laid of repair described 
Saves tbe customer a few dollars and still 
allows tbe Service Man a large margin 
of profit: 1 have used it satisfactorily many 
times, and my original cost was only 3*2 
cents, for a pound uf chemical. 

If hum, noise, and distortion make it im¬ 
possible to use tbe set, the condensers are 
at fault. Procure a pound of ammonium 
phosphate, ami dissolve it in a gallon of 
water; let the solution stand a day or so. 
Remove the condensers from the unit, and 
take off the cover. (The insides of the 
condenser are delicate, and should he 
handled with care.) Place the condensers 
in the solution, which has been shaken or 
stirred before using. and let them remain 
there for seven or eight hours. Remove them 
and let them drain for ail hour, then replace 
them in the eliminator. 

1 have tried this on several types, includ¬ 
ing Knapp and Majestic, using the same 
solution Over and over again. A few cau¬ 
tions: in the Majestic, all the condensers 
arc in one can: remove the liber top, blit 
do not remove the electrodes, as they might 
he damaged. In Knapp eliminators with 
the individual El Icon condensers, these units 
may he removed from the can. They are 
wrapped in ,\ heavy paper, which is sealed; 
cut an opening in the top of this paper, 
so that the solution may freely enter. 


PHONO PICKUP ATTACHMENT 
By Edward J. Brockway 
I IE method shown in the accompanying 
diagram is suitable for the attachment 
of a pickup to the V ictor “ICJ.V* The links 
must he opened, or taken nff altogether. 
No volume control is shown in the sketch; 
since this may he incorporated in the 
pickup, or separately arranged, as preferred. 



Fi*. 3 

.1 si Hi fir method of eon Meet i up a magnetic 
pickup to the well-known Victor. 


Shielding was found essential in elimi¬ 
nating hum in the grid circuit ot the first 
audio tube, a '*27. Any similar switch or 
jack may he used, in accordance with the 
preferences of the individual operator. 

I would, personally, like to know how 
many other service men have come across 
a complete mouse nest inside a chassis. I 
found one, with a. dead mouse. L ntortu- 
nately, it had built across the Center tap 
and one plate of the *80 rectifier at the 
condenser terminal—thus blowing the con¬ 
denser and giving me a new customer. 'I he 
set was an Apex, with four nice corner 
entrances to the chassis. Unfortunately, l 
haven't a photo to submit; hut this isn't 
the first time a mouse was found in a radio 
here. 

p. S.—T believe in the ability of the Ply¬ 
ing Service .Man: give him credit. 



Fig* 4 

The mercury-contact witches shoivn here are 

noiseless, and well fitted for phono-radio work 
when arranged as above . 

NOISELESS CHANGE-OVER SWITCH 
By Dana S. Greenlaw 
HE change-over switch trom radio to 
phonograph is a source of trouble on 
many radio-phonograph combinations. The 
contacts of the switch corrode and thereby 
cause a noise not unlike static. J lie switch 
described here will never develop had con¬ 
tacts. It will work successfully on most 
combinations and it can he constructed find 
connected by anyone with a fair knowledge 
of radio. 

'l'lie working parts of the switch arc 
two General Electric Kon-ncc-tors, which 
can he purchased for a small sum from deal¬ 
ers handling this class of equipment. The 
Kon-ncc-tor consists of a glass tube con¬ 
taining a pool of mercury and having two 
leads (see Pig. 5), When the tube is tilted 
one way, the mercury connects the two 
leads; when it is tilted the other way, the 
mercury separates and breaks the contact. 
Tims the contact is always a positive one. 

The two Kon-nec-tors are mounted in a 
small frame (shown at B) of thin, hard 
wood. The two Kon-nec-tors rest on the 
two machine screws, and the top of the 
frame prevents them from tipping out ot 
position. As the tubes are of glass, care 
must be taken in mounting them. It is 
best to pack them into the frame with 



The "Kon-ncc-tor” makes and breaks contact 
by a liquid conductor A, which occupies posi¬ 
tion B when the tube is tilted. 


cotton hatting or some other such material. 
They are mounted in opposite directions so 
that one makes contact when the frame 
is tilted in one direction: when it is tilted 
in the other direction, the other Kon-ncc-tor 
makes contact. The frame is fastened to the 
shaft by means of the brass strip shown 
at A (Pig. 4). 

This switch is mounted on the front panel 
of the radio, and is operated by the knob. 
Two stop screws are fastened behind the 
panel to limit the swing of the switch. The 
frame is mounted above the shaft so that 
the weight will allow the switch to rest in 
the two positions against the screws. 

The leads from one Kon-ncc-tor go to 
the two leads formerly connected to one 
side of the old switch; the leads from the 
other side of the old switch are taken to 
the other Kon-ncc-tor. Care must he taken 
to make tight joints; in soldering use a 
small iron — a flame or torch might break 
the glass of the Kon-nec-tors. 


IMPROVING A.K. “35” 

By E. S. Oberman 

IIE volume of an Atwater Kent “Model 
35“ can he increased over two hundred 
percent by installing an antenna coupling 
transformer of the type used in the “Model 
42“ or “44." Remove the antenna choke 
and the antenna binding post; then cut otf 
part of the spring contact to the grid 
prong of the first It. P. socket so that, when 
the antenna post is replaced, there will he 
no connection between it and the grid of 
the first It. L. tube. The antenna coupling 
transformer is connected between the grid 
of this tube and the ground, with the cen¬ 
ter tap going to the antenna post. The 
transformer can he mounted under the first 
variable condenser by drilling a hole 

through the metal sub panel and bringing 
the two leads through the holes left by the 
choke coil. 

With this arrangement this set will work 
very well as an automobile set, if the plates 
of the It. F, stages /ire changed over to the 
“B+” lead of tlie last audio and given 135 
volts. This increased voltage is necessary 
to compensate for the small antenna used. 

If there is any complaint of this set being 
broad on the low frequencies, be sure that 
the variable plates of the condensers are 
meshing properly. 

CANADIAN SERVICE NOTES 
By J. E. Kitchen 

HEN it is necessary to “pull” a 
DcLorest Croslcy ‘kSercnata” model 
(two-volt) chassis, it looks as if many wires 
have to he unsoldered. Not so. Unship the 
filament switch and rheostat at the lower 
right of the cabinet and also tlie “looal- 
distance“ switch at the rear. Disconnect 
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tlu* filament voltmeter at the bottom of the 
cabinet and pull the wires through the 
speaker supports. Disconnect the speaker 
by removing the screws through the lugs 
on the wires; and all the loose wiring can 
now he pulled through the hole under the 
chassis in the cabinet shelf. The hole is 
just big enough to pass the rheostat and 
switches. While it may look (pricker to 
unsolder the wires it should be remembered 
that, if the ehassis is being taken to the 
shop, it is still necessary to remove tlu* 
rheostat and switehes and that they will 
have to be soldered up again at the test 
beneh. 


As not much information is available on 
the Mercury “Super Ten* 1 Superheterodyne* 
the following may be useful. 



circuits of 1.1 -volt “A" fnbrj, working from 
a 6 -volt battery* 

These models employ ten “N” tubes in 
series-parallel to operate from a six-volt 
filament battery; the two groups arc shown 
in Fig. <i. Total filament current is 0.5-amp. 
Complaints of intermittent reception from 
owners of these receivers have been found 
due to the loosening of the bolts holding 
the fixed condensers in the intermediate 
amplifier unit, no lock washers having been 
used here by the manufacturer. This slack¬ 
ening up allows the gear to short on the 
copper ease. No trouble will be experienced 
when re-assembling this unit; as all tin* 
coils and condensers comprising the five 
stages are of fixed value. There is nothing 
to adjust. 


SONORA “44” 

By Trafton C. Smith 

M It. FH KHI VS article in the Marc h issue* 
of Raiho-Ch.vkt deals with the* volume 
control used in the converted Sonora “Model 
4b" (The diagram appears on page 551*, 
and text on the opposite page.) As a radio 
man long connected with Sonora, first in 
the production and engineering departments, 
ami later in charge of service with a dis¬ 
tributor, I offer a diagram (Fig. 7) of the 
proper way of obtaining cathode bias and 
controlling volume in the converted models. 

Fig. 4A, in Mr. Freed's article, is correct, 
but Fig. tB is very misleading and tlu* 
average Service Man, inexperienced with 
these* sets, would Ice at a loss what to do. 

I also wish to dispute Mr. Freed's assertion 
that this variable resistor does not give 
gradual control; I have converted dozens 
of these sets, belonging to residents of 
Detroit, and have yet to find one that does 
not give gradual and positive control, on 
both local and distant transmitters. In fact, 
it is my belief that it operates much more 
satisfactorily than the average* set using 
’27-type H F. amplifiers. The only objection 
(Continued on pope 752) 


The Service Man’s 
Open Forum 


A COUNCIL OF PERFECTION 

Editor, JCaiho-Cuait: 

The Sc nice Man seems to lie rapidly 
developing a reputation for incompetent, 
unfair, unbusinesslike dealing; lie is not 
entirely to blame, however, for the industry 
as a whole seems to he very sick. We find 
many unfair practices the rule, rather than 
the exception: unloading of sets; unfair 
discounts; incompetent sen icing; dishonest 
ads; cheap (r) service; low down payments; 
and so on without end. 

Our nearest neighbor, the electrical con¬ 
tractor, runs a legitimate business, employs 
only trained men and is. himself, versed in 
business methods, Ills men receive a fair 
return for their work, are thoroughly- 
trained, competent mechanics, and the con¬ 
tractor would not consider employing in¬ 
competent, half-trained men. His billings 
are based on an average of about 20% and 
10% over net on stock and labor. 

It is time that the radio men woke up. 
Theirs is the right to a decent income, hut 
they must work for it. The unfit, unfair 
ami unbusinesslike must be eliminated. A 
national organization, backed by the right 
men, built around the right trade paper, 
with local chapters in each city, to organize 
the men, build up ideals of competency, fair¬ 
ness iiml a professional attitude -isn't this 
what we need? 

1 a*l us picture such a local chapter: com¬ 
posed of trained and experienced men, 
bound together by an understanding of fair 
dealing, competency and fair prices; adver¬ 
tising periodically in the local newspapers 
to educate the public and keep their ideals 
before the public; refusing to keep in mem¬ 
bership anyone guilty of unfair practices; 
carrying identifying cards in their windows 
ami on their ears. With such an organiza¬ 
tion, it would be possible to say eventnallv: 
good-live to unfair practices and incom¬ 
petents; hello to clean business with a fair 
return on your investment. The jobbers 
would have to recognize their power and 
cut down (as I know they are only too 
willing to do) to unfair discounts and un¬ 
loading. 

.T. A. I.vxen. 

IW2 Main Street, 

11 ’o r res ter, Massorh u setts. 



AN INDEPENDENT SERVICE MAN’S 
POSITION 

Editor, Radio-Crait: 

I have been a constant reader of Radio- 
Craft, and still have the first copy you 
published in my file. I know that Radio- 
(raft is the best magazine a Service Man 
can read, and I am very much interested in 
the Service Men's Open Forum. 

In the February issue I read the copy of 
a letter sent to Kadio-1'rait by the General 
Motors Corporation of Dayton, Ohio, in 
which they refuse to supply Radio-Craft 
with confidentinl data, as the G. M. call it, 
which makes me laugh. No doubt their con¬ 
fidential data is as big a joke as their radio 
is; and I would not be a bit surprised to 
see them put a hack cover on their radios 
with a combination lock on it—only their 
high-powered dealers knowing the combina¬ 
tion. Well, I don't blame them any. If I 
ever made as big a mistake as they have, I 
would want to keep it confidential too. 

I think it is about time that all independ¬ 
ent Service Men should get together ami 
discourage the sale of such confidential ra¬ 
dios as the G. M. I have been servicing 
radios since they have been on the market, 
and to make a long story short, I for one 
don’t need any of the so-called G.M. “con¬ 
fidential” data to service their radio, but 
hereafter will refuse to service a G. M. and 
will let the sad owner know that it be a 
confidential radio and can only be serviced 
behind locked doors. 

Now I think it is about time some of these 
manufacturers wake up to the fact that their 
radios are no better than the service they 
can give on them. In niv opinion they should 
cooperate with any qualified Service Man 
to help him give the best service lie pos¬ 
sibly ran, and I would like to hear from 
other Service Men in regard to confidential 
data. I). Karr. 

2827 Frederick St. y Shreveport, Ln, 


FREE SERVICE CALLS 

Ed it or, U a ui o-C * k a n*: 

I read niv Radio-Craft from cover to 
eowr, and back again, gleaning much valu¬ 
able help from it. In the Open Forum, 1 
have read the items pertaining to service 
charges that appear so often. Now in my 
town, many people are somewhat mistrust¬ 
ful of the radio service trade in general, 
and I tear, with some cause. Too mariv 
“Service Men" throw off the disguise and 
become salesmen if they find a new tube 
won't do the job. Also, the streets are 
daily infested with ambitious individuals, 
brined with a bag of tubes and a tube 
tester, who go from bouse to bouse* offering 
to test tidies tre*e. Most of tlu*se* nu*n could 
not use a set analyzer if they had one 
along. 

So I have found that the hc*st way to 
obtain work is to advertise that 1 “test" 
radios free, and to Jet the public know 
{Continued on pmje 751) 
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CROSLEY MODEL 120 SENIOR SUPERHETERODYNE 
(PLIODYNATRON) CHASSIS 

“Super-Sondo,” “Super-Rondeau,” and “Super-Administrator” 

Receivers 


In the diagram below is shown the foundation 
chassis incorporated in a nnmlter of super 
heterodyne receivers manufactured by the ( ros 
ley Radio Corp.. Cincinnati, Ohio Standard 
consoles are the models Super-Administrator and 
Super- Rondeau: while the Sti|»er-Soitdo con¬ 
sole is a radio and phonograph combination. 
Available constants for the components will be 
the first consideration. 

Condensers ( 6. 03, C 14. 0.5-mf.: (7, C8. 
C9. CIO. 0.1-niL; (II, .001-mf.; (12. (13, 
02-mf.; CI6. (20, C21 (optional). .00025-tnf.; 
( 1T. (19 (electrolytic). 9 mf.; CIS (electro¬ 
lytic), 18 mf.; I .HI, .001-mf. (hxed); C3C\ 
50 to 300 mnif. (variable). 

Resistor K1 (volume-control |iotentiometer, 
ganged to power switch Sw), 10.000 ohm*; R2. 
K4 (dexible), 375 ohms: R3 (flexible). 165 
ohms; K5 (red. black, orange dot), 20,000 
ohms; R6. 6.500 ohms; K7 (tone-control |>o- 
tentionieter). R8. 1750 ohms; R9. 2.000 ohms; 
R10, 545 ohms; Rll, R15, 10 ohms (eacli half); 
R12, 850 ohms. 

Normal operating readings (as measured with 
speaker connected, volume Control on full, and 
line potential of 117 volts with fuse in "high*’ 
liosition; or 107 volts with fuse in "low" jw- 

sition), arc as follows: 

Plate potentials, \ 1. Y4. 160 volts. Y2, 155 
volts; Y3, 20 volts: \ 5, 145 volts; \’6. Y7, 
260 volts; V8 (each plat:.). 275 volts, filament 
potentials, Yl. \2 Y3. \ 4. \ 5, \ 9. 2.5 volts: 
\ 6. Y7. 2.4 volts: Y8. 4.9 volts. Screen-grid 
potentials. Yl. Y2. Y3. Y4. 90 volts. Control- 
grid potentials. \ 1. \ 4. I volts; \ 2, 7 volts: 

\ 3, 1.0 volts; \ 5. 15 volts: \ 6. \ 7. 54 volts. 

A long antenna on this receiver is a detri¬ 

ment to good reception. 

Phonograph pick-up connections P. C. S, will 
In* noted in the grid-return circuit of the second 
detector. Y5. The pick-up must lie connected to 
the detector circuit through an audio coupling 
trainformer, and a volume control must be pro¬ 
vided; since the volume control on the receiver 
o|M*rates in the R.l\ portion of the circuit. 
Phonograph motorltoards are supplied with Crus- 
ley phonograph combinations. It is merely nec¬ 
essary to connect the marked leads from the 
pick-up switch to tlie terminals I*. ( and ^ on 
the chassis, and to break t lie wire between 
terminals I’ and (\ If tbe pick-up is later dis¬ 
connected, a wire must be connected lie tween 
terminals P ami C for radio reception. 

The "fixed tune" l.l\ stages (including vari¬ 
able condensers C4A-C4C. and (’5A-l’5P») are 
tuned to the intermediate frequency of 175 kc. 
Since care is taken at the factory to properly 
align these circuits, no attempt should be made 
by the experienced Service Matt to re-aligtt 
them, unless tests indicate jiosilively that they 
are in need of readjustment. In that case, the 
following procedure will applv 

Remove oscillator tube Y3 from tbe chassis, 
and remove the clip wire from the control grid 


of l.l ; . amplifier tube \ 4. Connect the output 
leads of an urrnrufi* 175-kc. oscillator to the 
control-grid of Y4 and the chassis. Adjust the 
two screws (C5A-C5P) on either side of the 
rear l.b. coil L5 (Ictvveen the socket of V4 
an 1 the power tubes), until the test-oscillator 
.glial gi\es the largest reading on an output 
outer connected to the audio output circuit of 
the receiver. 

Next, replace tube Y3, connecting screen-grid 
clip in the top of the tube. Remove the first 
detector tube \ 2. and connect the oscillator out¬ 
put from the control grid of Y2 to the chassis; 
then adjust the two screws ( 4 A-C4C on either 
side of the front l.b. coil, 1.4 for maximum 
output meter reading. Slight readjustment of 
the screws lie*ide the rear coil may improve the 
< it put somewhat. 



Oscillator Y3 is a screen grid tulie connected 
as .m oscillator of the dynatrou type (more cor¬ 
rectly. a "pliodynatrou"; the generic term ap 
plied by Dr. Mull to a 4-element or screen grid 
oscillator as differentiated front the dynatrou’* 
or 3-elemeut oscillator). Its plate potential is 
lower (20 volts) than its screen grid; which is 
at a positive potential of 90 volts. It may l<e 
necessary to try two or three tul*es in this po¬ 
tion to obtain a satisfactory one. 

The volume-control resistor Rl perform* the 
dual functions of increasing the control-grid 
bias of amplifiers Yl and \ 4. and grounding 
the antenna—that is. when reducing volume— 
and vice versa. The tone control circuit is in¬ 
genious and should be carefully noted as to 
electrical values and arrangement. 

It. when receiving some signals, the volume 
control is turned up so far that the first de¬ 
tector is overloaded, a whistling note will t»e 
heard. This is a perfectly normal characteristic 
of superheterodynes, and does not mean that 
anything is wrong with tbe receiver; when the 
volume is adjusted for normal reception, tlie 
whistle does not occur. 

If it becomes necessary to re-aligtt the main 
tnniiig-comleuser gang, the procedure is as fob 
lows; leave the shield cover iu place, and time 
in a nation or modulated-oscillator signal near 
1.400 kc. Turn the volume control on fully. 
If all signals within the required range are too 


loud, connect a fixed condenser C21 to the i*osts 
marked "A’ f and "C>. ' and loosely couple the 
antenna to the leads of the local-distance switch. 

If. when the receiver is carefully turned to 
tlie middle of the band, the dial reading docs not 
corresi'ond to the frequency of the signal, but is 
not more than two channels off. set the dial 
at the cnriect frequency, ami adjust the trim¬ 
ming condenser L3.\ (the control farthest toward 
the rear of the chassis) until the signal is 
loudest. ( heck the tuning bv readjusting the 
station selector. It may I* inq>ossible to regu¬ 
late the oscillator trimming condenser (5 A so 
that the oscillator condenser is properly aligned 
with the c.uti't dial setting: in which case align 
the trimming condenser with a dial setting as 
close to the actual frequency as practicable. 

After aligning the oscillator circuit by adjust¬ 
ment of C3.\. adjust t he trimmers CIA and 
C?.\ for greatest volume. This completes the 
adjustments for best reception at the /ore wave¬ 
lengths. Now proceed as descrilied l»elow. for 
test and possible re-adjustment at hiyh wave¬ 
lengths. 

Tune to a signal near 600 kc. If the dial set¬ 
ting. when carefully adjusted, is not more than 
a single channel (10 kc.) away from the actual 
frequency of the signal, it is possible to align 
the low frequeue v tracking. 1)*) \1>T MAKE 
TIMS ADirST.Mb.NT UNLESS ALSO 
I.LTKLY NECESSARY. 

b\n* this pitr|Kt«e. a bakelilc screwdriver will 
Ik: required. I’he low-frequency adjustment 
(condenser C3( ) is at the rear of the chassis, 
behind the shield, and is sealed at the factory. 
It is necessary to break this seal 1*-foie the 
screwdriver can Ik- inserted and turned Turn 
the tuning control until the actual frequency of 
the signal is indicated by the dial reading, and 
adjust for best volume. If it is not possible 
to align tbe condenser with the dial set at the 
exact signal frequency, set the dial as close as 
practicable to the exact frequency. 

If signals arc not heard after trying a new 
tube, the circuit* may be checked as follows 
remove the top of the condenser shield and. 
having removed tlie aiitenn:.. touch n lo <*2.Y 
Time to a strong signal: if not received, the 
oscillator may not be functioning, or remainder 
of set requires checking. Touch antenna to 
(T.\; if signal is not increased, check tlie cir 
cuits of Yl. Of course, lack of signal only 
at ihe antenna j*ost indicates a defect in the 
antenna circuit. In lieu of a powerful broad¬ 
cast station, an A. b.-modulated R.l oscillator, 
operating iu the broadcast range, may lie used. 

Switch Swl is the "local-distance’’ adjustment, 
rite manufacturers refer to tne tone control as 
the "static amt tone control,*' 

The Model 120 receiver may l>e considered 
non-radiating: since \3 and its circuits are 
shielded, and preceded by circuits sharply tuned 
off the oscillator frequency. 



720 


RADIO-CRAFT 


June, 1931 


















































































































WESTINGHOUSE “COLUMNAIRE” MODELS WR-8 AND WR-8-R (REMOTE CONTROL) 

Also WR-5 (RCA Victor 80, G.E, H-Ji, Graybar 700); WR-6 (RCA Vic, 82, G,E, H-51, Graybar 770)- WR-7 
(RCA Vic, 86, G.E, H-71, Graybar 900); WR-6-R, and WR-7-R remote-control models 


1 Ik- fundamental circuit of these receivers 
i" the \\ K-5 receiver chassis and |xmcr pack 
>hown in Data Sheet No, 29. The model WR-0 
is a highboy; its circuit is the same as used 
in the WR-5, except as modified for tone 
control. '1 he Model WR-7 is similar to the 
Model W R-0, except as modified for an electric 
phonograph. Models WK-o-R and WR-7-R are 
the same as the respective WR-o and WR-7 
classes, except as modified for remote control. 
I he Model \\ R-8 uses the same chassis and 
power pack as the Model WR-6, only an 
electric clock and the cabinet distinguishing it 
as the “Vohinniaire;” the remote-control model 
being coiled as the Model WR-8-R. 

1 he resistance of each individual unit appears 
in 1 kita Sheet No. 29. The values of only the 
rectors, capacities, and chokes follow: 

Resistors Rl, 4,000 ohms (potentiometer): 

R2. 170 ohms: R3. 1(6. 6.t)«0 dims; R4, IS,.. 

ohms; R5, R10. 2.000 oliim; R7, RS. 40,000 
ohms; R9. 500 ohms; R11. 14,300 ohms: Rl2, 
lO.uno ohms: R13, 110.000 ohms; R14, oU.DMO 
ohms, R 15 . 715 ohms; R16, 55 ohms. 

Condensers Cl. C2, C3. C4, 18 to 330 rnnif.; 
(5. C7. C24. 0.1-mf.; C6. 0.5-inf.; C8. 4.5 
tnrnf.; (“9. C18, 745 nimf.; CIO. ill, 02, 

( 13, t 14. (‘15 120 to 220 mnif.; (“16. C23, 
1.0 inf.; Cl7. ,0024-mf.; C19, C21, 3 mf.; 

< 20. 2 mf.; C22, ,05-tnf. 

The tom-control units have the following 
values: ( . .025-mf.; R, 40,000 ohms (jKitcntio- 
im-ter): Ch, 2 henries. 

The phonograph attachment is shown in Fig. 
2. ‘I he remote-control attachment is shown in 
Hg. 3. Variations in Fig. 1 are dotted. 

Tin* normal oin-rating voltages of all these 
receivers, with volume control Rl at mavimom 
and switch Swl at “distant,” are given Mow: 

Plate voltages, Vl, V4. V5. 240; V2. 70; 
V3, 235; V6, 210; V7. V8, 200. Plate cur 
lents: VI, 4 ina.; V2, 6 raa.; \*3. 0.25-nia.; 

\ 4. 5.5 nia.; V5. 2 ma.; V6. 0.5-ma.; V7, 
NS, 30 nia. Control-grid voltages; VI, \'4, 
2.2: \ 3. S; V5. 5; Vo. 23; V7. VX, 20, Screen- 
grid voltages; \ 1, 90; \ 3, 80; V4, V5. 85; 


l*ilament voltage (between 2 and 3 oil the ter- 
initial strip A l. 2.5. Power-pack output voltage 
(between 4 and 5 oil the same strip), 250. 

'I he color code of the push-pull A.F, trans¬ 
former is as follows: 'FI input, red and yellow; 
led with yellow tracer. Output, yellow (center- 
tap); and green. Transformer T2 input, red 
(center-tap); and blue; output. Mack. Power 
transformer PI. primary, black-with-red-tracer; 
hlack*and-red (110 volts); black (120 volts). 
Secondary. 2.5 volts, brown; 5 volts, black- 
vvith-greeu tracer; high voltage, ycl low-with-red - 
tracer (center-tap), and black-with-blue-tracer. 

KOTARY SEtlCIOPV SWITCH 

• . .4 - -t- 



The combination model (the Model WR-7) 
has substantially the same receiver and power 
pack chassis as the Model WR-6, except as 
modified for the special rotary switch which 
makes the necessary circuit changes for the 
following operations: personal home recordings; 
radio home recordings; radio reception; phono¬ 
graph operation; (see Fig. 2.). See page 521, 
March. 1931 issue of Radio-Craft for details 
of phonograph automatic switch. The turn¬ 
table's sjx-ed is 78 r.p.rn. In normal operation 
the motor develops considerable heat. 

In the microphone-coupling auto-transformer 
(big. 2) read 3.2 ohms from 1 to 2; 2 to 3, 150 
ohms; 3 to 4. 4,300 ohms. 

In the remote-control receivers Models 


\\ R-6-R and WR-7-R, tile control motor i> 
part of the receiver chassis. Operation ni the 
tone control or local-distant switch niuM be 
done at the receiver: but tuning ami volume 
control may be effected at a distance of not 
more than 75 feet. 1 lie details of thi* external 
equipment are shown in I'ig. 3. The oil- ohm 
resistors reduce the jjotentud to 23 volts foi 

station .. and 18 volts fur volume 

control, (special); the end thrust of the motor 
at the different speeds causing the proper gears 
to engage, the tapped phase-changing imped¬ 
ance and capacity change the phase-angle of the 
applied current, so that operation of the motor 
in either direction is obtained. The “on-otf” 
operation of the set is relay-coiltrolled; a series 
of drums and contactors start the motor in 
the right direction for station selection. In 
normal operation the pilot light dims, until a 
station has l>een tuned in (when the volume 
control is to lie operated to suit). If trouble 
develops in the drum assembly, the entire unit 
11111 st he replaced. 

The “(nltimiuiirc” Model WR-8 is. except 
for the cabinet, the same as the Model U R n; 
while the Mini el \\ R-8-K receiver chassis and 
power pack are almost identical with the 
Model \\ R-ti-R, Leads for the synchronous 
electric clock are shown and. (in dots) tin 
leads for the remote control attachment. The 
primary of T3 connects to the 110 V. line: 
the secondary output is 23 V. 

Do not use the manual station selector with 
the chassis removed f*mm the cabinet, unless 
the chassis is in a vertical position; otherwise, 
damage will result. Push either the “-j- " or 
the “ button; the armature should m*f rise 
and engage the station-selector gear. Now puMi 
a station-selector button; if the armature does 
rise and engage the station-selector gear, 
increase the tension of the spring. Next, in¬ 
crease the spring’s tension until the armature 
just rises when a vn hi me-control button is 
prosed: then decrease the tension until the 
armature just fails to rise when one of thc*c 
buttons is pressed. 


m 
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IMPROVING THE CAMPBELL TESTER 
By P. C. Sanguinetti 


F KKL1N(i that mail} Service Mm would 
he interested in thi* details of m> modi¬ 
fication of the tube tester described in the 
Man’ll issue of R.\inn-(ii\n\ liy Vineent 
(’ainphcll, 1 give the information helow. 

First of all. instead of the single 2oU-olnn 
j>o\ver rheostat, I use two units: one is an 
ohl-time compression rheostat, a Filkostat; 
ami the other a 10 ohm wire-wound rheostat 
of the standard type—most of these being 
able to carry 2 amperes without overheat¬ 
ing, The eonnretions to these resistors is 
shown in the diagram (Fig. 1) in which two 
Off-on switches are indicated in the posi¬ 
tions X. 

It has been brought to the attention of 
the writer that, when the wire-wound rheo¬ 
stat has a "full-otT* position, some Service 
Men prefer to dispense with the switches 
X. Further the Campbell tester as illus¬ 
trated originally required an additional lead 
from the left arm of the 1),I\I).T. switch, 
to the grid terminals on the two tube 
sockets; this is incorporated in the modi¬ 
fied circuit. Fig, 1 . (This [mint has hern 
discussed in the /nformation Bureau of the 
prteedimj issue. -Tech. Kd.) 



.1 rez'ision of the Campbell tester, r. hich has 
interested so many of our readers. 


The Filkostat (or any other comprcssion- 
tvpe rheostat, such as the Bradlcyst it) is 
used in testing tubes which require less 
than one ampere of filament current (such 
as the *20, *22, MO, ’<><>, *01 \, M2, Ml, M2A, 
*71 A. and the new line of 2-volt tubes). Al¬ 
though some Service Men use a ffO-ulmi 
\aluc for the wire-wound rheostat, the writer 
prefers the 10-ohm component specified; 
which is used during measurements of tubes 
drawing over an ampere (*2t>, *27, *2t, M>, 
Mu, Txi, \sii, and *8 1). 

Although Mr. Campbell specified the use 
of a power switch, tin* writer does not see 
that its use is at all necessary; when yon 
want to use the tester, just plug into the 
light line outlet. However, a \cry important 
consideration, and one to which Mr. 
Campbell neglected to call particular atten¬ 
tion, is the connection of the filament 
secondary, Cnlcss this is ‘'poled** correctly, 
its output potential will buck the line 
potentials; and the result will he that the 
M K** readings will he about one-half the 
values indicated in his table of character¬ 
istics. 

Furthermore, it may he pointed out also 


Testing 

Developed by 
Time-Saving Appliances 


that, with switch Sw in position 1, an ex¬ 
cellent indication of the emission is 
afforded; since the grid and plate of the 
tube under test are connected together. 
This is a more conclusive test of a tube 
than the plate test alone; and the writer 
finds that a number of good tubes gave 
the following indications: *20, ti.5 rna.; *01A, 
7 ma.; M2A, 10 rna.; MIA, Iff; *20, 10 ma.; 
*27, 12 ina.; *21, 2l/C> ma.; *1-5, It ma.; *10, 
!J ma.; *H0, It ma.; *81. 8 ma. Other figures 
are not available at the time of writing; 
hut the Service Man may make his own tests 
to determine these, and insert them in the 
list. (Note: Do not close switch 1\ during 
these tests; otherwise, the meter MA will 
indicate below tlie scale zero mark.) 

Because of the change in the resistances of 
the variable resistors and the vacuum tube 
filaments as they heat, a little rare must 
he shown in making tests. Watch the fila¬ 
ment voltmeter V; and <lo not permit the 
applied potential to rise above the rated 
value for the particular tube under test. 

Do not forget also that some of the 
slower heating A,(A tubes may require a 
half-minute or more before the meter MA 
indicates a current flow, 

dust incidentally, 1 might mention that 
my filament-heating transformer was ob¬ 
tained from an old Acme 2%-nnip. storage- 
battery charger. Its regulation is very fine, 
delivering 8 volts at “no load** and nearly 
the same potential when heating an ’8U 
filament. 


CONDENSER MEASUREMENTS 
By M. S. Andelin 

A S a rule, it is difficult to tell the capacity 
of a condenser by looking at it; since 
they eomc in such odd sizes and shapes. It 
is impossible to measure them with tin-cycle 
current; as condensers over U,a-mf, will pass 
enough current to make a meter register 
full scale. Most Service Men do not possess 
a capacity bridge for such measurements 
but# if a telephone magneto is at hand, 
condensers from n. 1-mf up can he measured 
very accurately by using the circuit in the 
aecoiupaliving diagranr. 


Fi*. 2 



In default of a capacity bridge, such as de¬ 
scribed on page 741, approximate capacity meas¬ 
urements may be made thus. 


However, the magneto must he turned 
at a certain speed if the meter is to lie cali¬ 
brated in microfarads; otherwise capacities 
will have to he measured by comparison 
with other condensers of known values, using 
a double-throw switch. First test the con¬ 
denser of known value, by noting the read¬ 
ing on the meter; then throw the switch to 
the unknown condenser, turning the mag¬ 
neto at the same speed all the time. This 
method is accurate enough for ordinary 
purposes. There is enough difference in 
readings of the meter to make mistakes of 
over a quarter of a microfarad unlikely. 



A handy adapter (parts shown separated ), 

This is for an ’SO tube. Xotc (A) transposi¬ 
tion of ‘T" and *'G" leads. 

HANDY SOCKET ADAPTORS 
By Joseph Leeb, E.E. 

One of the handiest things in the Service 
Man’s kit, to increase the useful range of 
his analyzer equipment, is a set of socket 
adapters. These may he made of snhpanel 
type sockets and bases of burnt-out tidies, 
as shown in the sketch* 

It may he necessary to file the socket to 
make it lit snugly into the tube-base. Bus 
bar should be used in making the connections 
from tlie socket to the tube base. This not 
only gives good conductivity, hut makes the 
adapter sufficiently rigid so that no other 
supporting mediums, such as sealing wax 
or set-screws, are necessary. 

A complete set of socket adapters should 
include a four-to-five prong, a five-to-four 
prong, a UV-to-UX and a UV-tol T Y, Even 
the comparatively obsolete WDll may be 
encountered often enough to justify making 
an adapter for it. 

In balancing up a neutrodyne set it has 
been customary to use a perfectlv good 
tube, with one of its filament prongs cut 
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Methods 

Service Men 

For Shop Bench and Kit 


off, ns a dummy. P>v making a pair of 
ncntrnlixing adapters, one a live prong-to- 
live prong, ami the other a four prong-to- 
four prong, ami omitting one of the filament 
or heater wires in cneh ease, the necessity 
of a cl 111 ii iny tube is obviated. Furthermore, 
with these adapters, the set can he balanced 
with its own tubes; which is, after all, 
the only true method. 


AN AUDIO OSCILLATOR 
By Frederick E. Ward 

HK kink on page 4-Hi of the January 
issue, “'Plie 1 Iowler as a Service Os¬ 
cillator,” is very good as far as it goes, 
but tin* device shown will go it one or two 
better. It has many advantages, and covers 
more than one field. 1 have been using one 
for some time. 

The essential parts comprise merely an 
*01A tube and socket, mounted with an 
\.K. t rails former on a block of wood, with 
the connect ions shown; a switch in the “A” 
lead would l>e an added convenience. Three 
dry cells arc sutlieient for most purposes; 
the filament does not require much heating, 
so two cells are sutlieient for this purpose. 
For the ‘TV* voltage, a single flashlight cell 
will give a good signal through phones; 
though it usually requires 4 */> volts to oper¬ 
ate a loud speaker. 

Such an oscillator gives a loud, pure note 
in the output circuit; its pitch depends on 
the t ransfonner used, if desired, this pitch 
may he lowered by adding a small condenser 
across the terminals of the primary. 

Small, cheap transformers give high- 
pitched, musical tones: while flu* more mo¬ 
dern transformers of I tetter quality give 
very low tones. A Samson "Symphonic 
transformer, for instance, has a frequency 
so low that it sounds like i riveting ham¬ 
mer. By substitution of transformers, there- 



A Very simple oscillator uthich will serve many 
purposes; veil fitted for code practice. 


fore, we may use the apparatus itself as a 
means of comparison; the transformer giv¬ 
ing the lower note is probably the better for 
use in an amplifier. 

The key has several useful purposes; it 
may be used to adapt the oscillator for 
lelegrapli signalling, over quite long lines, 
for plumes. It may be adjusted to give a 
500-cycle rude, and used with a loud speaker 
to instruct a class; tor teaching the tele¬ 
graph code, it has no equal. The writer 
has found a demand for headphone sets for 
use by Bov Scouts in their code practice, 
and it is probable that many such sets can 
be made up and sold at a profit. 



The connections shown provide a dynamic 
speaker for bench tests of various chassis types. 


A REPRODUCER FOR THE SHOP 
Hy Norman \V. Smith 

DYNAMIC speaker, that can he used 
on practically alt makes of radio re¬ 
ceivers, is of great help in a repair shop. 
The Silver-Marshall “Model 851** unit makes 
it unnecessary to bring the set's speaker 
into the shop; for it will operate on almost 
every kind of radio. 

The speaker unit is mounted on a battle 
hoard and suspended under the bench by 
springs which prevent vibration of the 
bench. J’he instruction plate is removed 
from the I ransfonner and placed on the 
bench panel, with the speaker connections 
as shown in the drawing. The binding posts 
arc mounted on hakelite strips and placed 
near the middle of the bench panel. 

The four posts above the plate may be 
used to connect any radio set: a single-tube 
output is connected to I and 8; a push-pull 
output to 1 and 4. If the push-pull am¬ 
plifier has no output transformer or choke, 
No. 2 also is connected, to tlie highest “B-|-“ 
voltage. The speaker bad no direct con¬ 
nection to the voice coil; so the two tip- 




jacks at the left of the plate were put in 
series with the voice coil and the trans¬ 
former secondary. These are shorted when 
not used for direct connection. The lower 
two posts connect to ttie field coil; which 
has a resistance of about 2000 ohms and is 
designed for use with SMI to 120 volts direct 
current. When sets designed for a speaker 
with less resistance or with higher voltage 
are tested, a, resistance is placed across 
the livid posts to adapt it to the required 
current. Current for the held is supplied 
by the shop power pack when it is desired 
to use the speaker on sets designed for only 
a magnetic speaker. 

Me have used this speaker in onr service 
work for about one year and have found it 
wry good. 


TESTING AUDIO TRANSFORMERS 
By Charles Felstead 

I i CHEAP udio frequency transformers 
are used in a receiving set, there is 
always n possibility of their burning out, 
that is. in tact, most often the trouble 
with receiving sets that suddenly go dead. 
Hie h ,s t thing to he done to a set that 
will not work is to test the audio trans- 
lonners; if our of them is burnt out, it 
must be replaced. It Ls always host to use 
is a substitute i transformer with about 
the same ratio as the one that had to be 
replaced. Transformers generally “go out** 
when the receiving set is lurned off, be¬ 
cause ot a voltage surge; and so, when the 
sel is again turned on, there is no sound 
in the reproducer. 

Hie simplest and quickest way to test 
the audio transformers is by the aid of a 
hmh reading voltmeter, with a scale cover¬ 
ing the highest * IP* battery or plate 
voltage, 11 set I in the set. The voltmeter 
should lie equipped with two long, flexible 
leads ending in test terminals, which ran 
l>e made by soldering six-inch lengths of 
Ims-liar to the five cuds of the leads. Pieces 
of spaghetti tubing ran be slipped over 
the wires for protection, leaving only the 
ends hare. 

lo test the transformers, the receiving 
set is turned on and all of the tubes in 
the set are removed; although the batteries 
are left connected. Now. the primary of 
the first audio transformer can he tested 
by touching the test terminals of the volt 
meler to the plate and tine of the filament 
prongs in the detector socket. This con¬ 
nects tlie voltmeter and the defector plate 
voltage in Series with the transformer prim¬ 
ary. If the winding is not burnt out, the 
[Continued on /nuje 718) 



d quick and easy method of testing the wind¬ 
ings of audio transformers it i a battery set. 


































































724 


KADIO-CH A F T 


June, 1931 


“Instantaneous” Recording 
of Sound on Discs 

A New Activity for the Radio Technician and Experimenter, 
By GRORGK J. SALJBA 


XSTAXTANHt )TS" recording, or homo 

I recording as it is more popularly 
I called, is a new art as compared with 
the method of makip.ir commercial 
records. In commercial recording it is 
necessary to fro through several operations 
before the finished record is obtained. Where 
onl v one record is desired, instantaneous 
recording offers the advantage of making 
this record in one operation. (See “1 Ionic 
Recording of Radio Programs and Speech,** 
in the December, 1W<), issue of K.vino- 
C’raft.) 

The midget radio set saved radio in l!WO, 
and now this new art seems destined to 
surpass even the midget in tiding radio 
over the rough spots; at the same time it 
opens up a very lucrative field to the alert 
Service Man and radio dealer. Wherever 
there is an audio amplifier available, a re¬ 
cording system is waiting to he exploited. 

The uses to which this instantaneous re¬ 
cording can he put are varied and many; 
and tlie profits to he realized therefrom 



Fig. E 

The Callophone studio equipment-, top panel, 
three-stage amplifier and pack: then, microphone 
panel; shelf with turntable, fcedscrcxv, cutter 
and pickup: drivimj motor ; and. tozvcrmost, 
reproducer. Hlaitk, tttigroovcd discs are met/. 
Right, tzvo-bntton microphone and stand . 


will he proportional to the foresight anil 
ability of the Sen ice Man or salesman who 
puts across the idea and makes the installa¬ 
tion. Kvery home that has a radio receiver, 
every music school, music store, amusement 
park, department store, club, and broadcast 
station is a good live prospect. In short, 
tlie field of application for this novel method 
of making records is unlimited; and it 
remains only for the energetic salesman 
or wide-awake Service Man to familiarize 
himself with the technique of obtaining good 
results, then go out and demonstrate. The 
idea sells itself. 



The general arrangement of the standard zviee 
and radio recording-reproducing equipment. 


Valuable Uses of Records 

The uses to which instantaneous recording 
can be put are unlimited. Orchestras and 
hands are now being recorded, so that their 
technique may he studied carefully and 
impm\ed upon. Singers, instrumental 
artists and music students everywhere are 
making this recording a regular part of 
their course; since they can thus watch their 
progress and note their improvement. 
Students of elocution record their talks 
and study their delivery. Records of broad¬ 
casts can he made, ami. if necessary, encore 
programs can then he broadcast: Likewise, 
an voile who broadcasts can have his selec¬ 
tions recorded for his personal file. 

Vaudeville singers or musical acts will 
find this new art very much to their ad¬ 
vantage; for they can use these records tor 
ad\ertising purposes and auditions at dis¬ 
tant points. Another novel application of 
this instantaneous recording is in the making 
of “sound effects** for amateur theatricals. 
The ambitions producer can. after patient 
experimenting with the recording of ditlcr- 
ent sounds, electrically reproduce them 
whenever desired; thus giving his presenta¬ 
tion the realism of the professional theatre. 

Still another idea and one which is pre¬ 
sented to 11 lose owning hnme-innvic outfits, 
is that the ‘'domestic*' photographer can 
make records to match the action of the 
pictures; thus producing a “talkie.** V 
more advanced form of this idea is that 
two turntables he used, and a “continuous" 



Fig. D 

A home-recording model made by the Callo- 
phone Ct*.: left, two-button "mikeright, 
Special cutting head, for blank records . The 
reproducing pickup is behind the disc in the 
center; microphone panel abot'c speaker in 
console . 

show he arranged after properly “dubbing** 
the records (patching the sound together), 
by fading one record into another as each 
length of film (to which has been cemented 
the next length) is run through the pro¬ 
jector. 

Although the previously-mentioned issue 
of R.viho-Uh.vft contained a description of 
the procedure of instantaneous recording 
(page :U0, December, l!WH), the writer asks 
the indulgence of the readers of this maga¬ 
zine while, as a matter of completeness, and 
prior to making an extensive study of this 
subject, we gloss over outstanding facts. 

Recording Systems 

Whether the recording equipment is 
utilized in commercial enterprises or for 
home use, the apparatus in either ease is 
substantially the same. For home use the 
audio amplifier of the radio receiver, used 
in conjunction with an ordinary magnetic 
phonograph pickup and a microphone makes 
a simple hut efficient and practical record¬ 
ing system. (See Fig. 1). 

This system makes use of pretimovnf 
records, which arc now available at all 
music and radio stores. The pregrooved 
record, which is made up mi either a metal 
or a celluloid disc, has a blank groove 
already cut into the surface; and this groove 
serves the same purpose as the feed screw 
used in recording on blank uncut discs; 
namely, to guide the recording head across 
tlit" face of the record. The microphone 
transformer, being of the step-up type, 
amplifies the audio-frequency voltages; and 
this gain, combined with the m« or amplifi¬ 
cation factor of the detector tube, really 
adds a transformer-coupled stage to the 
audio amplifier. 

\ weight (about 10 oz.) should he at¬ 
tached to the recording head to prevent the 
needle from jumping the groove, as it tends 
to do when modulated. The weight also 
serves tlie purpose of pushing the needle 
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deep into the groove, thus making available 
nu»re muss to work against; with the subse¬ 
quent result of more volume in the repro¬ 
duced record. 

Only hoi lie- recording needles should he 
nsed for recording mid playback. These 
needles, which have a relatively dull point, 
with a red shank to differentiate them from 
regular phonograph needles, can he obtained 
at all radio and music stores. 

In recording from the microphone, the 
switch Sw. is closed, and the volume 
control of the radio set is turned way down; 
and rice verso when records are to he made 
from the air. With a little patience and 
experimenting the home recorder can achieve 
results that will he almost on a par with 
eon 111 icreial 1 y-\>ressed records. 

1 hose pro-grooved records at present are 
obtainable only in the six-inch size and have 


a playing time of one minute and ten 
seconds. The home recorder who wishes 
to make larger records, must resort to 
blank ungrooved discs, which necessitate 
the use of a feed-screw to pride the cutting 
head across the face of the disc. Kips, A, 
H, and C show different views ot a recording 
kit. for cutting blank discs, which is in¬ 
tended fdr homes where a motor-driven turn¬ 
table is not available, A microphone, 
microphone amplifier, selector switch, volume 
control, feed screw, recording head and 
pick up, electric motor, and turntable, are 
all neatly mounted in this very convenient 
portable case. 


High-Quality Recording 

Commercial instantaneous recording natur¬ 
ally requires a more elaborate set-up. The 
prime requisite is a good audio amplifier, 
which should he of the three-stage trans¬ 
former-coupled type, and have a fairly flat 
characteristic from about .T) cycles to JKHM) 
cycles. The turntable should be thoroughly 
••filtered;" so that any mechanical flutter 
in the motor or any hack lash in the gears 
will not he transmitted to it. 

A high-quality double-button carbon 
microphone is absolutely essential and, to 
insure its efficient operation, a 1).(\ 0-50 
milliannneter should he provided, so that 
the current in each button may he read. 

\ good loud speaker, preferably of the 
dynamic type, should be nsed for monitor¬ 
ing purposes, and, lastly, a •‘volume-indicator 
panel" is necessary in order that all the 
records shall he made at the same 
level, thus insuring a positively 
good result. Some will argue 
that a volume-indicator panel 
can he dispensed with ami the 
loud speaker used for level in¬ 
dication; hut the recorder will 
find that the average human car, 
no matter how acute the sense of 


Fig. C 

7 he Fresto portable recording kit, with 
case closed for carrying. Below. it is 
shown open. 


hearing, is a notoriously poor judge of level 
from day to day. The small outlay of money 
necessary tor a ^volume indicator is more 
than oft set b\ the insurance of good records 
at all times. 

1'or radio recording, a good radio receiver 
and a double turntable, equipped with a 
“fader" so that continuous recordings can 
he made, are absolutely necessary. If fa¬ 
cilities are to he provided for hands and 
orchestras, a “mixing panel" .should he 
built. 1 his panel should he able to accommo¬ 
date at least three microphones. 

In addition to this special equipment, it 
is necessary that the blank records onn- 


Fig. B (below) 

Kit (irranacd for play¬ 
back. 


tribute their hit to the engineering necessary 
for good sound. Their composition, the 
manner in which they arc cut, the type of 
cutting tool used, and the modus operondi 
of the playback, while they have been dis¬ 
cussed in the December, HWO, issue of 
It mmo-Cr \rr, will he viewed in the light of 
later developments. 

Materials for Recording 

At the present time there are several 
materials available for instantaneous re¬ 
cording: namely, gelatin, aluminum, cellu¬ 
loid, and zinc, Gelatin records are of the 
blank type requiring a feed-screw for cut¬ 
ting. A special cutting stylus is used and, 
before recording, the surface is treated with 
a lubricant, such as vaseline, in order to 
preserve the keenness of the needle. After 
the record is made it is again treated with 
this grease in order to attain reproduction 
without extraneous noises. Playback is, 
effected hv means of a steel needle whose 
point has been ground smooth and round. 
An excellent record can be made with this 
substance; hut it possesses the disadvantage 
of being brittle. Great care must he exer¬ 
cised in putting the record on the turntable 
and removing it; otherwise the record will 
crack. Water must he kept away from this 
record, because gelatin dissolves in water. 

Aluminum, like gelatin, also requires a 
feed-screw for recording. A diamond needle 
or a special steel needle is required for 
recording, and a fibre or a thorn needle 
is used for playback. The aluminum record 
possesses the advantage of being unbreak¬ 
able and can he preserved indefinitely. The 
recording is excellent, the low frequencies 
and the high recording equally well. If suffi¬ 
cient weight is not used on the recording 
head, the groove will he shallow and, con¬ 
sequently, difficulty will be experienced in 
making the playback needle track. This 
needle must be very sharp, otherwise poor 
reproduction results. 

Celluloid for recording is obtainable in 
either blank or pregrooved discs. When the 
blank is used, a sharp diamond needle is 
necessary to cut the grooves, and a thorn or 
fibre needle is used for playback. The pre- 
grooved disc requires a special home- 
recording needle for both recording and 
playback. \\ itli the latter type record, it 
has been found that the high frequency notes 
are missing after the first or second plac¬ 
ing; this is due to the fact that celluloid is 
resilient and tends to come back to its 
original shape. The volume is a trifle lower 
{Continued on fuuje 751) 


Fig. A (above) 

The Portable kit or run ged for re- 
. . . cording: the pickup arm is resting 

m oft position, and the cutting head and feed screw are in operation. Micro¬ 
phone at the left, *27 microphone amplifier tube at upper left. .It the right, 
•in Fig. B. thd anting head is seen put away in its recess, and the pickup in 
its operating position. The disc at the lower left is the switching mechanism. 
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Installing Radio in 
a Big Hotel 

The elaborate controls, receivers, amplifiers and 
distributors required to feed 2,500 reproducers. 

By El l M. LURIE, B.E.E. 


■w*OTF,l« M radio, is m added attrac- 
u 1 tioii for guests, lias made most 

if I elaborate advances over the 

simple installations of a few 

years ago. One of Hit* first, to the writer’s 
knowledge, was located in Hie Boulevard 
Hotel, in Winthrop, Mass. The rereiver was 
a Imme-inade affair using the familiar re¬ 
generative circuit, and consisting of three 
tubes. The only stations that could lie re¬ 
ceived* at that time, were \VG1 (Medford 
Hillside, Muss.) and, occasionally, Kl)K \ 
in Pittsburg. \ I ways, through tlie hack- 
ground of \V(il, could lie heard the old 
spark notes of local ''hams'* with their rotary 
gaps. 

Nevertheless these pioneers—both the 
“hams' 1 and tlie owners of hotels who were 
kind enough to give radio in its crude form 
a trial prepared the way and paved it well 
or our present-day systems. 

Today there is virtually an unlimited 
amount of good music and entertainment 
to he received and, though years ago there 
were only one or two broadcast stations, 
today the major problem is to tind room for 


more. To climax this, short waves have led 
to international reception: so that foreign 
broadcasts arc no longer a novelty. 

A Complete Hotel System 

Naturally, with all this excellent enter¬ 
tainment available, hotels were not long in 
actually planning installations on an ex¬ 
travagant scale. The result was that elec¬ 
trical and radio engineers had to solve some 
ver\ ditliciilt and eomplexirig problems. 

Ami so we come to the largest and most 
ditliciilt of all installations, that in the re¬ 
cently-opened New Yorker Hotel, at liiglilh 
\vcime and Thirty-fourth Street, New York 
City, which will he described here. 

Ihc radio contract for this work was 
given to the SI romberg-Carlson Tel. M fg. 
Co., while the public-address apparatus* an 
auxiliary system, was installed through a 
subsidiary of that concern, the JiJudworth- 
Davis Co. 

The New Yorker has approximately 2500 
rooms, each of which has the option of radio 
reception llirongli four channels; that is, the 
guest may listen to one of four pre-selected 



A typical room installation in the AVte V ot her 
Hotel. The "call plate under the man’s hand 
contains the four-station selector snitch and 
volume control; the reproducer cone is above it. 

stations, by merely twisting the dial of a 
four-wav selector switch in his room. In 
addition to this, provision is provided for 
international reception on short waves. Also, 
phonograph records Can he played and pub¬ 
lic announcements made on ouch or all chan¬ 
nels and, if desired, either voice or music 
can lie made predominant through an ar¬ 
rangement of faders and mixers. The radio 
system power panel, on the list floor, is 
shown in i*’ig. C. 

The public-address apparatus used to sup¬ 
ply the public rooms (viz: restaurants, ball¬ 
rooms, etc.) with music or speech, is com- 



Fig. C 

Potter panel of the hotel's radio and address system. Of channels 1. 2. 3 and 4. the radio receivers arc 11. 12. 8. 9: potver amplifiers, 17. 18. 3 
and 4 «im/ rectifiers 5. 6. 1 and 2, in respective orders. The speech-amplifier panel is 7: phonoftniph turntable 10: test board 13; volume-level indi¬ 
cator 14; electric clocks (pitching programs on or off at predetermined hours ) 15, and switch panel 16. 
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one nt‘ the greatest will he the elimination 
of "man-made static.” 

Usually a large hotel is located in a thriv¬ 
ing section where any number of electrical 
devices are apt to he in use; a great many 
operating 21 hours a day. To make matters 
still worse, many large cities use direct cur¬ 
rent in the city proper. Naturally, the great¬ 
est amount of this type of interference is 
caused by D.C. machinery where arcing takes 
place between brushes, circuit-breakers, re¬ 
lays and elevator apparatus. The importance 
of such problems is easily understood; they 
have been of the greatest difficulty, not only 
for the radio dealer. Service Man and lay¬ 
man, but also to a great many well-versed 
radio engineers. 

Before screening and shielding were used, 
individual litters were tlie vogue. Picture 
chasing around and ticing a tiller on tlie 
tail of each motor, circuit breaker, bell and 
“rock-crusher” in any city block, or espe¬ 
cially in a hotel of forty stories! Most of 
the elevator equipment here is situated in 
rooms adjacent to the radio room; in fact 
the six antennas of tlie radio receivers go 
through the elevator section and run in close 
proximity to the elevator motors. Yet, when 
the gain on any of the receivers is advanced 
to maximum position, there is hardly any 
noticeable background noise. 

Individual litters for each offending piece 
of apparatus would be not only very ex¬ 
pensive but (piite impractical. The solution 
of this great problem was accomplished 
very effectually and economically by com¬ 
pletely shielding the entire radio room with 
heavy copper mesh and running the antenna 
lead-in wires down in lead sheath enclosed 
in ty 4 -ineh conduit; the whole assembly was 
grounded. The antennas were raised ten 
feet above the structure to insure negligible 
pickup from any apparatus in the building. 

Matching Reproducer Impedances 

Of course in an installation of this type, 
correct impedance matching is vitally neces¬ 
sary to obtain good reproduction. 

(Continued on pa ye 758) 


pletely remote-controlled and can he oper¬ 
ated from any of the public rooms, as well 
as from the main radio room on the list 
floor of the hotel. 

Master Remote-Control Box 

Here, without doubt, is one of the won¬ 
ders of the age. Imagine bring able b\ re¬ 
mote control to connect in one section of 
the hotel a microphone which, we nia\ as¬ 
sume, will be used for speech pickup; trans¬ 
fer this speech to a remote location, as well 
as reenforce tin* speaker's voice in the room 
itself. Then, on the completion of the speech, 
the microphone is faded out and the radio 
system is brought into the circuit; and the 
control will then time completely (and by 
this I mean being able to ".sweep the dial** 
from 200 meters to 5 r >0 meters) the associ¬ 
ated radio receiver (I’ig. B) which is located 
on the top of the hotel, II stories up! 
Dynamic speakers are put into operation, in 
any part of the hotel, by merely push hig¬ 
hlit tons and, of course, there are many other 


tricks which arc all performed with a little 
oblong box <>" wide. 10" long and 8" thick. 

The marvel or it all is that no hand has 
to touch a switch anywhere except on this 
little box, which is shown in Pig. A. This 
not only controls the entire system Imt, 
upon opening, starts up a 2-kw motor gen¬ 
erator set, automatically, to supply alter¬ 
nating current for the equipment. Both re¬ 
mote-controlled and guest-room apparatus 
can he interconnected; so that programs 
originating on one can be transferred to the 
other. Thus music or speech can he picked 
up from any of the public rooms and sent 
through the entire hotel and also (over 
Iea>ed wires) to points outside the hotel. 
Programs originating outside ran he tied 
into the hotel system by these same leased 
w i res. 

Man-Made Static 

Now let us suppose that you arc given 
( he job of designing a similar system. 'Hie 
I rst thing to do is to realize just what will 
he your greatest problems. Without a doubt 


|lllll|4|l1llflll4ll|l4l+|||4jii Ol till*||! mi |||«|| + || It lap 

The 0ri7/f is a sound 
projector, movable about 
the ballroom as needed. 
Two other projectors arc 
built into tins room, and 
may be put in operation 
from the remote-control 
bo.r. .dt the right of the 
table is a condenser mike 
( a7i I cli i n corporates a 
built-in stage of audio) 
and beside it a mixer 
capable of blending the 
output of three such. 
Left, a mixer for three 
carbon mikes of the usual 
type, two of which are 
standing behind it. 
Bclotv, right, the re¬ 
markable remote control 
bo r , which operates 
from any of twenty out 
lets in the hotel. 


Fi<. B 


I his special remotc-controf tuner ( observe motor in center ) with four /?./•'. 
stages and automatic volume control, is on the 4h/ floor and feeds into 
the amplifier on the 4th. 


Fig. A 

Opening this bo.r releases the button at lower left, and starts the public- 

address system. The buttons at the right control five sound projectors _ 

one button being used for resetting. 
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F HOM time to time radio lias been put 
to such extremely odd uses that it 
has heroine almost impossible to 
forecast what the next application 
will he. An organization, of which the 
writer is a member, has afforded a very tine 
vantage point from which to view a {great 
many of the channels that radio experimen¬ 
tation is following. One of the most novel 
uses, by far. In which nitra-hijgh-frequency 
oscillation and radiation has heen put, is 
that of electrical prospecting. Although this 
art is not by any means new. and has been 
known and used for a {great many years, the 
use of these extremely hi{gh frequencies is 
novel. 

Ideas Not Unique 

It is true that a {great number of men 
are working on lhis problem independently; 
and it is rather odd, from our standpoint, 
to receive visits from engineers non equal at ed 
with each other who outline tu ns practically 
the satin* procedure and ask for the same 
apparatus. A curious part of it all is that 
most of them ask ns to keep their ideas 
secret; not realizing that perhaps i dozen 
others have {given us the same ideas and 
ask for the same secrecy. AW fail to sec 
how engineers in their position can si fiord 
to fail to keep in touch with current de¬ 
velopments. as they appear in magazines 
such as this one. 

The prospecting instrument to be de¬ 
scribed was built by ns for test work and 
experiments in Alaska. It seems that a 
company wished to determine the exact 
shore line of a river hilt were unable to 
do so because of the thick ice and snow 
crust which covered both river and hanks. 
Sinking shafts proved too expensive, ami 
so were several tapping measurements which 
were tried. One of tIn* engineer* of this 
company then consulted us about an elec¬ 
trical method of locating the earth line. 



Fit A 


The dual-purpose ultra-short-wave set used as 
transmitter or reeeivei . A i*fc its simplicity and 
baluHLc and the Iona condenser shaft*. 


Prospecting 

At 1.6 

Sharply reflective characteristic 

to discover 

By JOSEPH I. 


Heeaiise the instrument had to he ex¬ 
tremely portable and efficient, and no inure 
than two men could he assijgned to a sinigle 
.survey, we determined to use extremely hijgh 
frequencies; since they entail a fiiiihimim of 



ALL CHOKES(RFC) 20 TuRNS*22 QS.C. A ~ B " 
ON 3/ a - DOWEL 

WHEN USED AS RECEIVER,CONNECT PHONES 
IN SERIES WITH THE"8"BATTERY. 


Circuit of the simple set illustrated in linS. 
.1 and It. i he A\/*\ eludes need little induetanee 
und must have very low capacity. 


apparatus. It has been shown by several 
imestimators that the attenuation of radio- 
frequency currents rises with frequency and, 
therefore, it was to be expected that lisilltr 
an extremely hijgh frequency would jgrt us 
nowhere. However, when iisiiijg a •‘beam” 
transmitter together with a ’•beam” receiver, 
each working at very hijgh clticicncy, we 
believed tin* work possible; and so it proved. 
The procedure was as follows: 

Discovery of (Juld Ore 

A transmitter {generalinjg a signal of l.i» 
meters was used to direct a beam into the 
ice. \ receiver, set to the same frequency 
as the transmitter, was carried anmml by 
another operator and tried in different loca¬ 
tions until the reflected beam was picked 
up. Simple measurements of the distance 
between the transmitter and receiver, to¬ 
gether with the angles they made with the 
horizontal and vertical planes, enabled the 
operators to jget a rather {good idea <d the 
position of the reflecting surface which, in 
this case, was the earth. 

If their experiments had stopped there, 
this article would probably never have been 
written. However, in their testing they 
found several inconsistencies which set them 
wondering as to what the cause iniight be. 
They found, for instance, that the receiver 


at one point picked up the wave reflected 
from the shore line and. at another point, 
picked up a much stronger siigual which 
evidently came from a point .10 or HO feet 
from the river. They did nothing about this, 
however, until it was found that one of 
these strong? reflection points coincided 
with an abandoned {gold mine. Kxtcndinjg 
the shaft of the {gold mine some ten yards 
farther than the last point worked, laid 
open a sizable body of hijgh pcrccntajge ore. 
The engineers then went hack to several of 
the "otP-points previously noted, and in 
each of the points were able to find a trace 
of mctal-bcnrinjg ore. 

Of course, a {great many false readings 
were obtained, and il will require a {great 
deal of experimenting to evolve i finished 
apparatus. However, there are at least live 
{groups of experimenters working on this 
idea, that we know of; and we are herewith 
publishing such constructional hints as we 
have in hand in order to enable anyone who 
desires to build similar apparatus and to 
make experiments of his own. 

The receiver and transmitter are built in 
exactly I he same manner as the circuit 
shown in Fijg. I; except that the transmitter 
may use a higher-powered tube. We have 
found that the Y!>, 'MK and Ml'A types of 
tubes work equally well; although all tubes 
of the same type do not necessarily operate. 
Different tubes should he tried until several 
are found I hat oscillate well. The controls 
for the variable condensers (1 and (’- 
should he brought as far as possible from 
the condensers, in order to minimize hand- 
ca parity effects. 


INSULATORS INSULATORS 
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COPPER OR BRASS 
SLIDER. 
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PLATE METER WILL DEFLECT WHEN 

SLIDE IS AT THESE POINTS 
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"• VZWAVE PARALLEL, 

length wires 


Above, the Lecher wires used to determine 
.caX i lenath: below. ti e "standing 'va:c‘‘ <• ,t 
. utilized in thi* manner. 
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By Radio 


Meters 

of ultra-short waves utilized 
mineral bodies 

HELLER, E. E * 

Using the Lecher Wires 

In rmltT to determine thr wavelength of 
the oscillator, the following procedure should 
hr used: two parallel wires, .about right 
inches ap;i rt and about sixty feet long, are 
strung up, mul a metal slider arranged as 
in Fig. '1. One end of this antenna system 
is brought to a three-turn coupling coil L 
(No. IS l>.(\C\ wire on a a-inch tube, 
spaced i^-incli.) which is coupled rather 
closely to the oscillator. \ rnillianimrtcr M 
is placed in the plate circuit of thr tube, V. 
When the tube circuit is oscillating, moving 
the metal slider along the wires will result 
in sharp upward movements of the iiiilliam- 
nieter needle at certain positions of the 
slider. The point at which the greatest 
dellectioti takes place represents a 4 *loop*' 
in the standing wave on the wires; if you 
could sec the waves, tluir magnitude would 
he represented very much as shown in Fig. 

Moving the slider to points \ and |» will 
result in sharp upward movements of the 
Tiiilliuruincter; the distance between \ and 
11 will represent one-half the wavelength in 
the actual test. Several of these points 
should he found and the distances between 
points averaged and multiplcd by two; this 
will give you tin.* exact wavelength of the 
nscilla tor. 


In actual use, it is highly desirable to 
modulate the transmitter in some way. 



-Jborc. a method of modulating thr transmitter 
to make the sianal mare distinct. Rcloze. u .um- 
plc reflector to give the beam more c on cent ra¬ 
tion; n hah a nnf.'u frame * ■ ■ 


While it would he possible to pick up and 
heterodyne i ( W. signal emanating from 
the transmitter, the tuning for this point 
is so bighl\ critical at this frequency that 
some form of modulation is almost a 



The mrf/rm/ of workina with ultra-short-waves 
t<> detect j>ub-Mtrtacc conditions. .1 practical 
knowledge of geology is. of course, needed to 
interpret the read inns obtained in any locality. 

necessity. One of the easiest, and yet one 
of the best methods of doing this is indi¬ 
cated in Fig. 1, In this case an audio 
current from an \.(\ source (which may he 
either a buzzer, an audio oscillator, a micro¬ 
phone or a phonograph pick-up) is sent 
through a transformer and into the grid 
circuit of the oscillator. The secondary of 
the transformer should liaxe as high an im¬ 
pedance as possible; a choke similar to the 
others should also he placed in the second¬ 
ary lead, as shown. 

\s to the dimensions of the transmitting 
and the receiving coils, both should be made 
of loops of i i-incli copper rod, .*!' . inches 
in diameter. The antenna should he half 
the wa\elength, from top to bottom; if the 
transmitter frequency is l.h meters (as 
in tin* equipment alxive) the overall length 
should he n.N-iuctcr or .*11.5 inches. 

While this system is suitable only for loyy* 
values of modulation, it is simple and has 
proven itself entirely practicable. 

\ further refinement which should he 
added to tin* transmitter is a reflecting and 
focusing attachment. If the transmitter is 
used as shown on the front cover of this 
magazine, a rather broad wave will result, 
and angular readings will he rather rough 
approximations. Fig. ■> gives the specifica¬ 
tions of a reflector which will cause the 
emitted signals to be exceedingly sharp, and 
ivci iy able through onh |yvo or three decrees 


of nre. The length of the individual wires 
<i\ y etc., should he a little greater 

than that of the entire antenna system. 

Operation in the Field 

In use the retleetor and antenna should 
not have their relative positions changed 
hut both should lie moved as a unit. It will 
be found that, with a set up as indicated in 
Fig. 5, the wave emitted is exceedingly 
narrow and can he picked up only when the 
receiver is exactly in line wit It the trans¬ 
mitted wave. 

Itcfcrenee to Fig. (i will indicate how 
the angles can he measured. We yvill assume 
that it is wished to determine tin* depth 
of a Imdy of high-grade tire below ground 
level; ami that, after several tests, it is 
found that the receiver yvill pick up a signal 
from the transmitter when they are in the 
relative positions shown. The angle 7, which 
the transmitting antenna makes with the 
horizontal, the mgle 5 which the receiving 
antenna makes yvitli the horizontal, and the 
distance I) should lie measured. From Fig. 
h, it can he clearly seen that yve have as 
a result a triangle of which yve know two 
angles and the included side; from this 
information yve can compute the depth b\ 
trigonometry. 

Another way of determining the depth 
is to measure the angles and distance as 
above, and lay the whole thing out to scale 
on a large sheet of paper. The depth can 
then he measured. 


* Chief I’.ngittecr, 11 irelcss Egcrt Engineering. 
Acre York City. 



Fi*. B 

7 he set of Fin. 1 coupled to its antenna iod- 
in if laboratory set up for testiua. 
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New Radio Devices 

for Shop and Home 


Of interest to technicians. Service Men and all 
radio workers 


THE I.ATEST IN VARIABLE 
HIGH RESISTORS 
By H. G. Cisin 

I M)R years technicians have been trying 
to produce a Satisfactory variable re¬ 
sistor which, in high-resistance ranges (such 
;IS o— 500,0U0 ohms, or 0-2 megohms) would 
meet the following exacting conditions: (a) 
constancy of minimum and maximum 
values; (b) smooth-feeling control; (c) 
constancy in value at all points within its 
working range throughout its service lite. 
Of these three conditions, the most difficult 
to meet has been the last. 

A little consideration of this problem will 
show that, the conductive film of a potentio¬ 
meter or a two-connection resistor must be 
extremely thin, where Hie maximum resist¬ 
ance value, to lie encompassed within a 

rotational length of about 2'/^ inches (a 
diameter of about %-incli), may be perhaps 
1 megohm. 

Consequently, if an arm making electrical 
contact to this film is permitted to rub its 
surface in the slightest degree, there is 

abrasion of the resistance material to just 
that extent, resulting in either an open 

circuit or ail increase of the resistance. 

How to prevent the rub is — if we may be 
permitted a pun—the rub. The new 
graphite-clement volumc-eont ml Clarostal 
(obtainable with any characteristic, for a 
replacement in every radio set on the 
market) solves this problem in the manner 
illustrated in Fig. A. 

\ metal roller makes contact with Ihe 

resistance element. However, a plain roller, 
like m automobile tire on the road, always 


Fig. A 

This volume control eliminates the previous 
effect of uror on the resistance Wrmciif, by the 
piuion I J , which prevents slipping of the con¬ 
tact K. The graphite element KS is of standard 
type. 


Fiji. B 

This kit of filter and A.F. by¬ 
pass replacement condensers meets 
<in>* need of the Service Man 
the units are in standard sices 
and ca pad ties. 


slips just a trifle, because the traction is 
not 100% efficient; which means wear of the 
resistance strip. 'The answer to this problem 
was to mold a toothed rack, Tit, and to put 
a toothed idling pinion P, on the end of the 
roller It —whic h results in perfect operation. 

The clearance between the rack and 
pinion is such that the spring pressure of 
the arm always maintains a good contact 
pressure between the roller and the resist¬ 
ance element. The shaft is of standard 
diameter, Vi"* 111 *, a,u * is h>ng. The 

overall size of the instrument is 2x2 in. in 
diameter. 


CONDENSER REPLACEMENT KIT 

r l!E Polymet Mfg. Corp. has just in¬ 
troduced a kit of 25 fixed condensers 


Fit C 

The luminous globe of the **Royalv*' tone con¬ 
trol shouts its tone-fraiweucy adjustment. 

KOYALE’ LUMINOUS TONE 
CONTROL 

G lorification of the tone control 

has been achieved in the unit pictured 
in Fig. C. a product of the lac DeForcst 
Mfg. Co., which combines art and science in 
n pleasing ensemble. 


for radio repair work; these units, which 
are uncased, being intended for use in 
servicing filter blocks, are illustrated in 
Fig. B. 

I .aeli condenser is plainly marked to indi¬ 
cate its capacity and voltage rating; and 
is equipped with (i-ineh rubber-covered 
hails. \s protection against moisture, each 
unit is vaeunm-impregnated, and sealed with 
black wax. Ratings are in accordance with 
R.M.A. standards. 

The condensers contained in this valu¬ 
able kit arc of various dimensions to fit 
standard power-pack condenser blocks. For 
the information of flic Service Man, the fol¬ 
lowing concerning these units are given; 
(working voltages are indicated; while the 
mmi her of sections furnished arc shown in 
parentheses); 200 volts, 0.5-mf, (2); 1.0-mf. 
(1); :*oo volts, 0.5-mf. (1): 1.0-mf. (2); 

4-00 volts, 0.5-inf, (I) 1.0-mf. (1); 000 volts, 
0.5-mf. (1); 1.0-mf. (f); 2-mf. (1). 

A complete set of replacement condensers 
such as these enables the Service Man to 
increase his protits, by making power pack 
repairs more convenient, speedy, economical 
and permanent. 


A small, tubular 3.2-volt 
flashlight bulb, carrying, 
1 r n gt h w ise, transparent 
stripes of blue, red and 
green, is screwed into a 
socket at the end of a brass 
support which is fastened to 
the moving arm of a vari¬ 
able resistor; the lamp there¬ 
fore turns as Ihe resistor’s 
control knob is rotated. This knob, varying 
the resistance, also cuts a fixed condenser 
into circuit, and thus changes the tone 
quality of the reproduction. (Fig. 1.) 


Fig. I 

Interior view of the “Royalc” tone control, 
the pilot lamp is directly under the translucent 
glass sphere. 
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The Latest Model 
Superhe terodyne s 

The latest developments in high-power, selective 
receivers of this popular type 


A four-wire cable is connected to tin* 
mechanism, which is housed in an art-bronze 
casting having as its Mint if a crystal-gazing 
maiden. The eahle terminates in two liber 
connection plates, which arc provided with 
pliosplmr-hronzc springs to grip the* primp* 
of the power tnhes. 1'wn of these* springs 
connect to tin* grids and two remaining 
spring eonm*etions, nil one of the plates, 
{rive access to the tilmnent terminals of 
one of the tnhes. The first two leads shunt 
the rcsistancc-capacity tone control across 
the input circuit of the power slap*; while 
the last two conduct the current to light 
the moving lamp within the decorative unit. 

"The “Uoyalc” measures :J'/,x’) : * 4 inches 
high. it is available equipped with a hulh 
to suit the filament voltage of whatever 
power tube is used; the lamps being rated 
at 3.2, ti.O and 7.5 volts. 


NEW RCA AND CUNNINGHAM TUBES 
III*' Service Man who has toiled to 
memorize the table of vacuum-tnhe 
characteristics now must 4 ’bone“ to add the 
tipires of live new tubes; unless he is satis- 
tied to paste up the values in his Handy- 
hook. 


Fig. D 

Left, variable wit tube, for R.F. amplification i; 

riuht. u J'j-tt fit hiph-iimpliticatioii pentode 
poiVi *r tube. 

The new RCA “Radiolroils" hear the fol¬ 
lowing numbers; I Y-235; rV-*j:ti>; UY-237; 
I V-’i-IH; UY-217. They are classified as 
follows; ’IJj, viriahlc-iuM (or “super-con¬ 
trol”) heater-type screen-grid tube, with 
2.5-volt filament; “Hi, heater-type* screen- 
pad tube, with 0.3-volt filament; \*J7, heater- 
type general-purpose tube, with (i.T-volt 
filament; *58, heater-type pentode power 
tube, with ti.rl-volt filaiiu*nt; M7, pentode 
power tube, with 2.5-volt filament. The '*15 
and '17 are designated particularly for use 
in 110-volt A.C. receivers; the remaining 
three tubes, the \‘Hi, '57 and ’58, may he 
classed as battery tubes for automotive 
use, although they may he used also in 
110-volt l).(\ receivers to advantage. 

The theory of tin* variable-mu tube was 
discussed in the April, 1H51, issue of Radio- 
Craft; the advantages, in automotive radio 
set design of a healer type tube with a 
(Continued on pa<jp 758) 



Chassis of the Croslry "Model 120” which is 
the heart of several console m*>de!s. Its circuit 
appears on pane 720. 


CROSLEV SUPERHETERODYNE 
IIK advent of the Croslcy Radio C’orp. 
into the held of superheterodyne receiv¬ 
ers is marked by the introduction of a num¬ 
ber of models incorporating tin* “Model 120’’ 
chassis; or, as it is tagged in more grandiose 
style “Senior Superheterodyne “Pliody- 
na trim.** 

The three new receivers hear the names 
“Super-Administrator/* “Super- Rondeau,** 
and “Siiper-Sondo" (combination), and. arc 
described below. Their chassis, the Model 
120, is shown in Fig. K. In addition to the 
rectifier, there arc seven tubes; a type *21 
screen-grid ILF. amplitier for tin* signal 
frequency; a type *21 first detector; <i type 
*2t IT', amplifier; a type *21 oscillator, 
operating on the dynatron principle de¬ 
scribed in past issues of Rauio-Craft ; a 
type '27 second detector; and push-pull *15\s, 
feeding a dynamic rcprochieer. 

Having observed the salutary effects of a 
tone control unit during periods of strong 
static, the Urosley company calls attention 
to the combined ’"static and tone eontnil” 
device. Selectivity better than 10-kc. separa¬ 
tion is obtained in the design of tin* “Model 
120.*’ The dial is graduated from 55- to 150 
(adding a cipher indicates the resonant fre¬ 
quency at that setting.) The power switch 
is incorporated in theMoIume control. V aria¬ 
tions in design art* described below, 

“Super-AdministratorA veneer and solid 
mahogany cabinet model with “Rcpwootl 15“ 
front panel. Provided with terminals for 
phonograph pickup. Dimensions, 5ti : </, in. 
high, 2:P4 in. with*, \:&/ 4 in. deep. 

“Super-Rondcait:*' An all-veneer cabinet 
model equipped with phonograph connec¬ 
tions. Dimensions, 57% in. high, 25 \\ in. 
wide; 1.11/, in. deep. 

“Super-Somlo:” Combination radio and 
electric phonograph. 'Hie cabinet is of par¬ 
ticularly pleasing design; in its const ruction 
is used a new material known as ‘’Curve- 


Art.** Dimensions, 42* H in. high, 2i>Vi in. 
with*, Hi% in. deep. 

Service Men should have little ditficulty 
with this very eltieient hut extremely simple 
receiver; the circuit of which appears in 
Data Sheet Vo. 55, in this issue. 


SILVER-MARSHALL MIDGET SUPERS 
IIK latest product of Silver-Marshall, 
Ine., is a midget superheterodyne in 
“Compact 1 * and “Cadet” Models “.‘57,** “.‘58,*’ 
and “5!>.“ The foundation chassis is pictured 
in Fig. F and shown in diagrammatic form 
in Fig, 2; note the convenience with which 
this receiver may he serviced. 

To obtain the requisite selectivity, the in¬ 
put circuit includes a band-selector arrange¬ 
ment—a “siamese** circuit incorporating two 
tuned circuits inductively coupled. The out 
put of this selector circuit feeds directly 
into the grid circuit of the first detector, 
VL This type *24- screen-grid tube is fol¬ 
lowed by two more, tin* interinediate-fre 
quciicy stages. The second detector V5 is a 
*27, outputting to push-pull *55*s. \ type 

*27 tube is used for the oscillator; while the 
rectifier is the usual '80. 

It is interesting to observe some of the 
technical details of the circuit design. Al¬ 
though the intermediate-frequency I FT I is 
tuned in both its primary and secondary 
circuits, it is made broadly resonant by 
reason of an "R.F. iron'* core. The two 
remaining LF. transformers IFT2 and IFT5 
are shielded air-core units, having timed 
secondaries. 'Hie peak of the LF. amplifier 
is at 175 kc. 

(Continued on futtjp 75! >) 


Fig. F 

The mid pet super chassis and dynamic re pro* 
dneer of the latest Silver-Marshall *KjJcU\ 















732 


RADIO-CRAFT 


June, 1931 


How Movie Film Switches “Sound” Discs 

Automatic Switch of New Double Turntable Effects Continuous 
Operation with a Single Projector 

By A. WYETH* 


O NE of the primary rules of good 
showmanship decrees that the show 
> 1 1 ; 1 11 proceed continuously and 

without available interruptions. In 
order to meet the ;d»ove requirements to the 
letter, ill the ease of a regular theatre’s 
sou lid-] net lire performance, two projectors 
are necessary; while one projector is in 
operation the other projector is being 
threaded with the successive reel of film 
to he shown. At a predetermined time (in¬ 
dicated either on the film or by means of a 
(‘lit* sheet accompanying the film) the oper¬ 
ator starts the second projector and, when 
the machine is up to full speed, a shutter is 
dropped in its line of projection and a like 
shutter is removed from the line of pro¬ 
jection of the incoming: machine. The shutter 
operation takes place instantaneously; with 
the result that it is practically impossible 
to detect the changco\cr from one machine 
to the other. Since there is no recorded 
sound corresponding to the extreme begin¬ 
ning and end of each reel of film, there 
will he no break in the reproduction when 
switching the amplifier to the incoming pro¬ 
jector, (See the articles on rnsnlern sound 
fn'itjeeliun, in the Felt. to June, 1030, issues 
of K.\1HO-Cr.\FT.) 


Notwithstanding the advantages of a 
double-projector installation, there are 
thousands of single-projector installations 
scattered throughout the world. These small 
installations arc generally in clubs and priv¬ 
ate homes in this country, but abroad there 
are many small theatres having but one 
projector. If the customary type of sound- 
on-disc reproduction attachment is installed 
on a single-project or installation, it becomes 
necessary to ro-tbread the projector and 
change records at the end of each 1,000-foot 
length of film. Now, since the quantity of 
sound which may be recorded on a IB-inch 
record corresponds in running time to 
approximately t ft is length of film, it is ob¬ 
vious that, for a feature picture consisting 
of about 10,000 foot of film, the showing 
would be interrupted ten times merely for 
the purpose of changing records and reels. 

These frequent interruptions could be 
avoided if some method could bo devised for 
automatically changing from one to another 
synchronous turntable at the end of each 
1,000-foot reel of film. (The showing of the 
picture could then he carried on continuous¬ 
ly as long as film remained in the upper 
projector magazine). 

The double turntable automatic change¬ 


over described here and pictured in Fig. A 
automatically accomplishes the changeover 
from disc to disc; and the length of one 
uninterrupted showing therefore depends on 



Successive reels of film are patched with a 
u leader,*' the slat in which permits an electrical 
contact to be closed through a relay. 



Fig, A 

The double turntable carrying incoming and ongoing sound discs; the change is made automatically 
as a reel of Him goes off, by the mechanism between the turntables, shown in detail on the 

opposite page. 


* Fngineerinn Department, Parent Electric Co, 


how many 1,000- foot lengths of film, 
cemented together to make one large reel , 
can be accommodated in the projector film 
magazine. 

Large standard magazines are of such 
size as to accommodate 4,000 feet of film, 
which length takes slightly over forty min¬ 
utes to run through the projector at the 
prescribed speed of ninety feet per minute. 
On this basis then, only two interruptions 
are necessary in the showing of a ten- or 
twelve- reel feature picture, compared with 
as many interruptions as there are records 
when the ordinary single synchronous turn¬ 
table is used. 

For the sake of clarity, it may be well 
to outline briefly at this point the opera¬ 
tion of the double turntable. Short strips 
of slotted “leader" (length of blank film) 
are cemented between the four 1000-foot 
lengths of film (See Fig. 1) and, as these 
slotted portions pass over a specially con¬ 
structed roller in the projector, (diagramed 
in Fig. 2) an electric circuit is closed 
through a magnetic-clutch mechanism 
(Shown at 1, Fig. lb). The actuation of the 
clutch immediately causes the incoming turn¬ 
table to start up in exact synchronism with 
each succeeding 1,000-foot length of film. 
The electrical circuit by which this is 
accomplished is shown in Fig, 3. As soon 
as the changeover has been completed, the 
outgoing turntable is then manually dis¬ 
engaged from its driving source and al¬ 
lowed to stop in order to change the record 
anil place the pickup needle at the "starting 
point" in readiness for the next changeover. 
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Fig. tt (above) 

close-up of the clutch-re! ease mechanism 
which starts the ‘‘incoming” turntable. 

Right, the manner in which the slotted film is 
used as a stvitch. 

The process of changing from one disc 
to another, as outlined, is continued until 
the four ],UOO-fnnt strips of lilrn, which 
were previously cemented together with flu* 
three slottcd-strip sections, have been run 
through the projector. It is then necessary, 
of course, to stop the projector, remove the 
reel of lilm which has been shown and re- 
thread the machine with the succeeding 
1,000-font composite reel. Next, the follow¬ 
ing record to tic played is placed on one 
of the turntables and the pickup properly 
located before restarting the projector. 

Fig- A is n view of the double automat ie 
synchronous turntable ami driving mechan¬ 
ism. The two mutable discs arc alternate!v 
<1 riven by means of a flexible-shaft drive 
extending to the* projector gearbox, which 
may he seen directly behind the counter¬ 
balance weight of the farther pickup arm. 
I he shaft extending from the right of the 
gearbox drives the projector, and the shaft 
projecting from its left side drives I he I urn 
tables through a specially designed clutch 
mechanism; i eloseup view of which is 
shown in Fig. H. To the right of the picture 
may he seen the projector driving motor. 

I roui the opposite ends of the clutch hous¬ 
ing extend spiral-wound turntable driving 
sliatts which terminate at. the turntable gca r- 
hoxes. Mounted oil the right side of the 
housing is the clutch release magnet 2 
which is energized at the instant of change 
over. \t each end of the electromagnet is 
a hinged armature provided with n grab 
hook (See Fig. 8). Normally a spring holds 
the armature iway from the magnet iir the 
position shown at 8, Fig. P>. When t.he knob 
and tin- plunger ore in the position illus¬ 
trated, the nearer turntable is mechanicall v 


FijJ. C 

A vtciv of the film-rollers beturc:* which contact is effected, as shown in diagram ferrm above n 
Fyg. 2 (The figures in the two diagrams correspond). At the left will be seen the central 
slot, in the vertical film r by which the mechanism shown in Figs. B and 3 is started. 


disengaged from the continuously revolving 
g< ir system within the housing. The plunger 
is held in the disengaged position by tin 
grab hook and may he released when the 
armature is drawn toward the magnet. 

Operation hv Slotted Film 

Assume that the projector has been 
threaded in flic usual manner, and the pick¬ 
up on the turntable to lie used lirst has 
been placed at the starting point of the 
record. The turntable drive shaft is next 
engaged with the flexible drive shaft from 
the projector gearbox, by manually pulling 
out the knob which, in this position, engages 
the clutch mechanism. Ileforc the projector 
motor is started, the second turntable is 
disengaged from the driving source by push¬ 
ing its clutch knob all the way in and allow¬ 
ing the grali hook to catch the edge of the 
plunger collar. While the projector is in 
operation, the succeeding record to he played 
is placed on the second turntable ami the 
pickup properly located. 

When the end of the first 1,000-foot length 
of film has been reached, the slotted leader 
pusses between the rollers shown in detail 
in Fig. 2. The narrow roller (1) projects 
through the slotted portion of the film (8) 
during its passage, thus bringing together 
the two contacts shown in the picture and 
closing a primary circuit through a relay. 
The operation of the relay causes the clutch 
magnet to be momentarily energized which 
trips the armature; thus allowing the clutch 
shaft to spring hack and cause the incoming 
turntable to start. Since the slotted strips 
of film are cemented in a given relation to 
the ’‘start frames,’’ the incoming turntable 
will commence revolving at the same instant 
that this frame is passing through the pic¬ 
ture gate. A ecu rati* synchronization be¬ 
tween the disc and film is thus assured. 

Fig. C is a eloseup view of the special 
him rollers and film switch assembly, which 

(Conitinted on page 755) 
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A NEW SUPER CONVERTER 

A pre-tuning unit with which any broadcast receiver becomes a 
single-control short-wave super, covering the important S.H . 
broadcast ranges without change of coils 


By L. M. BILLIG 


T HE ease with which the modern 
broadcast *set may he adapted tor 
relatively consistent short-wave re¬ 
ception, through the use of a single- 
control, compact unit, such as the “ \ ir 
King” Super Converter illustrated iu 1 ig. 
A , is particularly striking. 

It is well-known that the superheterodyne 
system of reception affords high efficiency, 
and it is becoming equally well known that 
this efficiency is comparatively higher at the 
short wavelengths. Accordingly, this method 
of signal reception was adopted tor the 
Super Converter described below. The 
front view of this instrument is Fig. A; and 
Fig. 1», the interior.) 

Before discussing the mechanical const ruc- 
tino details of this unit, let us examine 
the schematic circuits (Figs. 1 and 2, re¬ 
spectively) of battery and electric models 
of commercial “Air King’* adapters or con¬ 
verters. It is assumed I hat the antenna has 
been removed from the broadcast set and 
connected to the input of the adapter: the 
adapter's output is in turn wired to the 
input of the broadcast receiver; and the 
entire system is in operation. 

Circuit of the Converter 
Tube VI is an R.F amplifie r; Y2 is the 
first detector or “modulator*; and YB is 
the oscillator. The input circuit of V I is 
broadly resonant (in the sense, however, that 
signals below 100 meters (about | will be 
favored): this action is obtained by the use 
of an R.F. choke, Kl, of very small 
dimensions, with an inductance of only 
•4-tniHihenry. Except in isolated instances, 



For battery use, the efficient '27 type tubes are 
used, as in the A C. model, but with tilaments 
iu series, giving proper bias. Note the wave- 
changing 4, IIi-Lo ,t switch S, across two turns 
of L2. 


a value so low is not utilized in receivers 
designed for operation at the broadcast 
wavelengths of 200 to 550 meters; in this 
position, an U.K. choke of more “normal’’ 



Fi*. A 

Front view of the 44 Air King" converter, tuned 
by the single vernier dial of Cl. Volume is 
controlled at the receiver with which it is used. 

value (say. 85 mb.) though broadly reson¬ 
ant and particularly efficient at longer wave¬ 
lengths (in which we have no interest) 
would have such a large self-capacity as 
tii he literally shorted out of circuit at the 
shorter ones — below 1 to pietcrs. 

Signals within the (approximate) range 
from 20 to 110 meters are amplified eti 
tn 4 ts.se by Yl. The old put of this tube is 
impedance-capacity coupled to the modula¬ 
tor, second-detector, or mixing tube. Y2; 
in the grid circuit of Y2 the output, of 
oscillator YB (to which it is inductively 
coupled) heterodynes with the incoming 
signals, thus producing heats. If one of 
these heat frequencies is in exact resonance 
with tlie sharply tuned circuits of the broad- 
east receiver to which it is impedance- 
capacity coupled by L5- CB, only this 
program will be further amplified by the 
broadcast set; the R.F. amplifier stages 
of which now constitute an “intermediate 
frequency’' amplifier, and its detector, the 
“second 5 ’ detector. 

The only operation necessary for the re¬ 


ception on short wavelengths of music, talks, 
singing, code, beacon signals, etc., is to tunc 
the single variable condenser, Cl, by means 
of the variable-ratio vernier dial. 

\nalyzing the schematic circuits in some¬ 
what greater detail, it may he remarked 
that, for A-C- operation, the type '27 tubes 
are operated as in Fig. 2, with filaments in 
parallel, and wired to a filament transformer, 
T; while the battery hookup shows them in 
series, the “A" potential then being obtained 
In direct connection to a 8-volt current 
source. 

In Fig. 2, a single resistor R1 of 150 to 
BOO olnns, by-passed, supplies “C” potential 
for \ 1 ami YB: the range being due to 
variation in available plate and screen-grid 
potentials. The output radio frequency 
choke K5 should be shielded, for best results. 
The tuning inductance L2 is in three sec¬ 
tions; the largest coil is shunted by the 
tuning condenser. Cl: a small plate induct¬ 
ance, or “tickler” coil, is sufficient to obtain 
circuit oscillation; the second little coil is 
the “piek-np” inductance, and couples the 
oscillator’s output into the grid-return cir¬ 
cuit of the detector Y2. 

No Plugging In Required 

Only this one coil is used in the converter, 
and it is put in place permanently. Instead 
of plugging in two coils to fully cover the 
timing hand, a switching arrangement is 
used. When the switch is pushed in, the 
switch circuit is open, and the tuned second¬ 
ary consists of eight turns. When the switch 
is pulled out, the switch circuit is closed and 
two of the eight turns are shorted out, 
leaving effective six; which permits tuning 
down to about 20 meters. 

\ tuning condenser Cl of .0OOB5-mf. 
capacity is used to obtain tuning from 
around 20 meters to 110 meters. This range, 
much larger than might he expected, is due 
to the high intermediate frequency recom¬ 
mended. This will he around 1500 to WOO 
ke. (depending of course, on the highest 
frequency to which your broadcast set will 
tunc). 

As stated before, the input inductance Id 
should be very small. The same rule 
applies to the plate inductance I.B and the 
Y2 grid inductance 1A If a larger coil is 
used here (say one having a value of 10 
millihenries) the natural wavelength would 
he in excess of 400 meters. Of course that 
is a frequency in which we are not at all 
interested. Also, the converter would he 
deprived of initial sensitivity by the intro¬ 
duction of distributed capacity high enough 
to act as a shunt to ground for the very 
frequencies wanted. The quarter-millihenry 
value proved to he the best. 
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Fig. 4 

Connections of the convertor ( Fig . 1) to a (>-volt battery set are shown at .The .I.C. converter 
is shown at H, thou ah cither type uses similar antenna, and around connect ions. One method of 
obtaining *'/f” voltage from the set is shown at C ; though a separate battery is often more 

, satisfactory . 


Such a choke may l>e referred to as of 
tlie "pencil'* type, the form having the 
shape of a short pencil. As to it.s const ruc¬ 
tion, a form of hakelite* tubing %-ineli in 
diameter may he used, and wire wound on 
it to a length of 1 in. The wire may he as 
line as No. M>. The inelne'tam’e* depends 
upon the number of turns of wire; so* if 
larger wire is used, for tin* same winding 
space* the inductance will he less than if 
smaller wire is used. If you have No. IIS, 
•hi, iH, .‘12 or .‘to wire, you may use that. 
No. M> enamelled wire winds 27N turns to 
tin* inch, giving an inductance of 2iH micro¬ 
henries for a %-ine-h diameter. 



Fig. 2 

Schematic circuit of the " Or King" for . I.C. 
operation, incot porati no u 2.5 -volt til a ment 
transformer. 

In the output circuit, a regular hroadeast 
radio-frequency choke coil 1.5 is used* sav 
from 50 to 75 millihenries. This type can lx* 
used here; since the frequency to lie trans¬ 
ferred corresponds to the lowest broadcast 
wavelength, ami not tin* eiiormonslv higher 
frequencies of short waves. 

Construction of the Croupier 
1 he coupling of the modulator and tin* 
oscillator is effectuated In means of a two- 
turn winding. Tims when the oscillator coil 
is wound, it will comprise a tickler that 
provides oscillation, a tuned sceomlarv with 
a tap for the switch, and a pickup winding 
which is a continuation of the winding that 
constituted the tuned secondary. (This is 
shown in detail in Fig. :t; all turns are made 
in the same direction.) Assuming the use 
of hakelite tube, 1-/, inches in diameter and 
Ini inches high, eight turns of No. 25 single- 
silk-covered wire are wound for the tickler. 
Space of %-incli is left and, in the same 
direction, two more turns of the sm: ic wire 


are wound. A tap is made, and two more 
turns are wound. Tup again, and the final 
six turns are made. (If you haven't No. 25 
single silk-covered wire, you can use No. 2t 
single-silk- or single-cotton covered.) 

Viewing the* coil from top to bottom, as 
at A, the connections. It, are: first, to plate* 
eif the* oscillator; next to "It plus;” next 
(Fig. 2) to the* cathode of the* modulator; 
next to the* ground anel one* siele of the? 
switch; newt to the switch tap anel the other 
siele of the switch; last to eiseillateu* grill. 

Installation of the Converter 

Afte*r tin* se*t is mnslrurtcd, the following 
details should he* re*ael carefully. They regard 
the* installation anel ope*ration of the* unit, 
anel are* extremely import a rd. 

Four connections ;ire* tnaele to the eon- 
ve*rte*r, as shown in Fig. HI. First, the 
antenna is removed from the* ante*uua post 
of the* re*ee*ive*r, and connected insteael to 
tlie* antenna le*ael of the* converter, as ex¬ 
plained aheive*. Then the* grniinel lead of 
the* converter is connected hv a wire* to 
the* ground ]>e»st of tile* re*e*e*ive*r, which is 
le*ft connected also to the* ground. The 
output e»f tlie* modulator, (ruurke*el ‘'Se t \nt. 
Post” on tin* diagram) is the*n connected 
by a wire* to tlie* vacate^ aiite*ima post of 
the ree*e*ive*r. The n*e]iiire*el positive* ”11” 
voltage* is connected to the* "l» plus” of the 
e*onve*rte*r; this ne*e*d he* only high emnngli to 
insure eiseillation, say from <»7 to *M> volts. 

If the* antenna is le*ft e*eimie*e*te*d to the* 
anteama j>e»st eif the receiver, anel the* lead 
from the* converter marked ”Se»t Ant. Post” 
is e'oune'e’texl also to the* receiver's ante*nr>a 
post, signals will he heard; hut usually not 
as louel as if the* e*onne*etiem were split up 
as i'«*c*cniii>ie*nele*el above*, rile* se*gre*gation of 
the* e*onne*e*tions (whe*re*hy the* intenua ah»ue* 
goe*s to the* <*e»nvender, and the* cemve*rte*r’s 
output alone ge>e*s to the auteninu post) use*s 
the* mi1 11 ne*eI stage* of short-wave* raelio fre- 
<jiM*ne*y amplitie*atioii in the e*euive*i*te*r, whie*li 
the* other methoel of e*emm*etion ents out of 
the eirenit. I nlike* the* split e*e>tirie*e*tion in 
the* antenna eirenit, the* grenmel connect inn 
is imelividrel. The grenmel le*ael is left at the* 
ground post of tlie* re*e*e*iver, anel in aeleli- 
lion the* grenmel le*ael of the converter, which 
is markeel “Set (Jnel. Peist," is joined to the 
se*t grenmel post. 

Tapping for Plate Voltage 

Regarding the “IP voltage* feu* the e*em- 
ve*rte*r, se*e* Fig. K‘. If the* re*e*e*iver you 
have* is e>f the* se*m*ii-griel type*, the* veiltage* 
is nearly always obtainable* proper! v from 
the se*n*c*n-griel itself. If a standard comicc- 


teir plate is not available, the looped e*mi 
of the insiilateel converter lead inte*mieel 
for this purpose, may he hared; so that tlie* 
loeip (its snugly over tlie* scm*n-grid prong 
of a tulie removed from a radio-fre*e|uene*y 
socket in the ree*eiver. The tube slioulel he 
replaced in the* same* soe*ket, pressing it 
firmly in place, whe*n the* e*ontae*t of the 
loeiped end eif the wire* with the s<*re*e*ti prong 
of the tube* will introduce the* screen-grid 
voltage* into the* converter. If you have* a 
stanelarel lug, you may tit this, instead of 
the looped wire, over the se*ree*n prong, and 
Kohler the* cemverteT wire to the* free e*nel. 
I sually the* last It I** se*re*e*n griel tube* will 
afford a eonstimt “IP* voltage* from the 
screen, independent of a .series resistor. 

In the battery-operated sets, using type 
’22 tidies, this potential will In* around 15 
volts; while in A. (A sets, using type ’2t 
tubes, it will he from 50 to 75 volts. In 
most instaiie'es the* voltage is e*nnt rnllnhle*; 
since* the* volume control is a pote*ntioine*te r 
that permits variation of the scm*n voltage. 
It so, put the* volume e*untreil at nr ne*ar 
the maximmn volume position, to operate 
the converter. 

In a receiver which provieles its screens 
with voltage* dropped through a se*rie*s re¬ 
sistor, since the converter draws about 111 
niilliauiperes plate* current, this current will 
How through the series resistor, lowering 
the effective voltage*. The* veiltage*, however, 
will se*are*ely he lower than 4-0. The* oscilla¬ 
tor will function, as welt as I tit* detector 
anel K.F. tubes <d‘ the converter, oil to 
volts. At these* low voltage’s, an e*xtra 1-nif. 
eoiideuser (C\ in Fig. K ) sheiuhl lie eon- 
lieeteil he*twe*e*n the* "\\ + " h*ael of the e*ou- 
verter and the* grenmel, to afford better 
oscillation. 

(Cimtinneil tm fwtfe 701 ) 



Fig. H 

I'nder side of the pane! of the .I.C. modet 
./o King, showmo the doubtr~ra nac erti! 
1.2, comprise no feedback, pickup and oscillator 
tuuina inductances, and other parts which may 
be identified from l :; a. 2. .1 t, peneiF‘ tvfc 

K.F. choke is at the upper left . 
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Tin's vertical riVsr of the receiver may he com fared with Fig. 2, bclou \ 
'I he fn»rl volume control supersedes the original midget antenna condenser, 
ht side it is the 1 -mf. I'ondenser C7. which bypasses the regeneration-control 
potentiometer RIO. C4 is .QQ\-tnf. 


Hr. rInch's remodeled “Supcr-ll'asp." with tubes, coils and rear shields 
remoud to slaw the placing of parts. The R.F. stones are seen at the 
right; detector and oscillator left ; audio between. 


% 

A Novelty in Short-Wave Receivers 

Employing a separate tube for smoother oscillation control 


E X lM'RIMC VTKHS may find in¬ 
creased facility of short-wow recep¬ 
tion in the circuit illustrated here, 
ami obtain results which will repay 
ttie additional time and material required 
for its const ruction. 

Tito short-wa\e set 1 am using is rebuilt 
from a "Super-Wasp," to which 1 haw added 
an untuned H.K. stage, as well as a separate 
tube to provide oscillation. This seems to 
work much better than the antodync-typc 
detector, though it is necessary to cut tlown 
on tlie* U.h\ coil to have it match the de¬ 
tector tuning coil. The coils are hooked up 
as before, none of the connect ions being 
reversed. 

The resistors ){•’! and 1M are wire-wound, 
and act as H.l*\ chokes; RIO must be of the 
most noiseless type, if quiet regeneration is 
wanted. The \ ohmic control may be 
mounted in the panel hole intended for a 
rheostat, if a model set is used. 


By VINTON K. LLRICII 

1 or greatest \nhuiic. a low voltage is de- 
sirahlc on the screcn-grids of the H.K. tubes. 
The volume control It 12 is adjusted for 
greatest volume: tin* resistor IU*'I. in series 
with the oscillator plate, is adjusted until 
It 10 gives perfect control of regeneration 
with alt coils. 

The filter used f*r the "IV* supply has hut 
one choke, in contrast with most designs; 
wt it tillers out all hum. so that phones can 
be used, 'l'he hum level is so low that one 
must listen attentively to hear it. 

The values used in this circuit are as 
follows: 

Resistors: Hi. 100,000 oluns; R2, 450; lttl, 
000; IU, 050; R5, 0 megohms; HO, l meg¬ 
ohm; R7. 5( 10.000 ohms; Rh, 2<HX) ohms; HO, 
20 oluns, center-tapped; H10. 0-200,(Hh) oluns; 
HU. total, 25.000 oluns; 1U2, 0 - 5 , 000,000 
oluns; Hi:t, 0-5,000.000 ohms. 

Coiidoiwrs: Cl. .01-mf.; (*2, 0.2-mf.; (\*t, 
.0001-mf. ; C5, ,0005-mf.; ( <», .(KMi-inf, t'T, 



Fin. 1 


7*/ic oscillator 1*4. which beats with the R.F, input of the detector 1's. produces thereby an audio¬ 
frequency, instead of l.F .. output. ‘I his method gives better coat tot of the operation of the set. 
The power unit (lower right) uses a portion of the voltage divider instead of a second filter choke. 


l.o mf.; CH. .0001 fi-mf. The I-mf. condensers 
of the filter are 180-volt rating; the 2-mf. 
condensers. 400-volt rating. The choke t’h 
is of tfO-licnry type. 

The variable antenna resistor H, which 
serves as a volume control, is of 50,000 obtns 
maximum: it may be placed in shunt, as 
shown, across the fixed resistor or replace 
the* latter entirely. 1 mounted it above the 
center of the panel, over the oscillator con¬ 
trol. It should not he turned down (as I 



FI*. 2 

The new layout, necessitated by the addition 
of Cl and I *4 to the original four-tube receiver. 
R is above A* 1 □. 


once did) when searching for distant sta¬ 
tions; but will be appreciated when copying 
code of the high-power transmitters. 

The values of the wire-wound resistors 
lt:l and H4, shown as chokes, may lie altered; 
they are used for their inductance value. 

In altering the standard coils, such ns 
were used in the “Super-Wasp," only one 
turn should be removed at a time; testing 
each pair of coils to see that the dials of 
the H.F. and detector tuning condensers 
track. When they do, the coils are matched. 
’The advantages of the separate oscillator 
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a 1*0 many, first, it is possible to operate each 
tube with tin* voltage best suited to its par¬ 
ticular duty. Then, too, the best value for 
tlu* grid leak can be chosen. 

The audio circuit is practically that used 
in the "Super-Wasp," although the arrange¬ 
ment of parts is different, as shown. 

The power unit used here is a hybrid with 
parts of different origin, a standard Pilot 
pack would probably supply the proper volt¬ 
ages* Mine is of the conventional type with 
an ’HO rectifier. The variable resistors 1U2 
and It 10 correct the voltages obtained from 
the taps on the voltage divider; though they 
are here of 5-meg. iiiaxiiniim rating, any 
component of sutVicient rating will do. 

A separate filament transformer of 11- 
amp. rating was used, because that in the 
pack was not of sufficient capacity. With 


some tubes, a center-tap resistor across the 
filament of the oscillator is needed, as shown, 
to prevent hum. The other resistors, and 
the hv-pass condensers, are in accordance 
with ’‘Super-Wasp" practice. 

It was necessary to add extra sections to 
the original shields, as indicated; and of 
course, to do considerable drilling in the 
sub-panel to mount the additional parts. 
The new holes should he made amply large, 
to puss the filament leads without danger 
of cutting into the insulation. 

The photographs reproduced here show 
all the parts used, in the remodeled receiver; 
and the layout of Kig. 2 is a key to the 
arrangement. The two grid condensers (Ml 
are connected to the coil socket by means 
of metal strips, of the type supplied with 
the Super-Wasp kit. The condensers across 


the filament resistors arc bolted on one side 
to the sub-panel, to obtain an electrical 
connection; and connected oil the other by a 
flexible lead to tin* filament circuit. 

Tin* 1-mf. bypass across the regeneration 
control is mounted rather slantingly to the 
panel. This was done, with some disregard 
of appearances, to utilize an existing hole. 

(We have here a heterodyne without the 
super; in other words, without the super- 
audible intermediate frequency which gives 
the hook-up its name. Instead, there is a 
"zero beat," which reproduces the audio fre¬ 
quencies at their original values, but must 
he very carefully and exactly controlled to 
give quality. It will lie observed that the 
upper portion of the voltage divider here 
serves to give additional filtration of the 
plate voltage.—/w///or.) 




htothcr vine of the layout of the (Inch six-tube .SMI’, set. The condensers 
are mounted, wherever possible, to the sockets; to shorten leads and make 
for areata- compactness. 


t'nder view of the chassis: a special bracket holds the bypass condensers 
across the autho biasina resistances—one center-tapped 9W‘oltm unit, ipper 
right, wire-wound resist tr-chokes. 


More Notes on the “Model L- 32 ” Ultradyne 


S OMK interesting information lias been 
obtained on the experiences of construc¬ 
tors of the new "Model 1X12" l Itradyne 
superheterodyne, descrilied in the May, 1!W1, 
issue of H.u»io-t'H.\rr, and these findings are 
here passed along for their practical value. 

Perhaps the first question asked by the 
layman, when introduced to an A.( . set, is, 
"Will it liuiirr" As stated in the previous 
article, the hum level of the "Model 1X12” 
is extremely low; a particular instance 
where hum may be noticed is, nevertheless, 
of special interest. 

The second-detector Vo has a grid-biasing 
resistor It 12 of 15,000 ohms, by-passed by a 
fixed condenser (’8 of 1.0 inf. Increasing 
this capacity to 4 tnf. has served to elim¬ 
inate a small amount of hum, otherwise 
present in some models that have been 
brought to the attention of the laboratory. 

Circuit Oscillation 

The gain in the “Model 1X12” is so high 
that circuit oscillation may result; it must 
h< pointed out that this is not the fault 
of the receiver design, and its correction 
rests almost solely with the set constructor. 
For instance, every precaution must he 
taken to see that the shielding fits tightly; 
a loose shield being practically certain to 
permit enough energy to stray to undcsired 
points of feed-back coupling. Another point 


By H. J. COX 

to lie watched is the use of fixed condensers 
having the necessary qualities of rated 
capacity and normal dielectric efficiency. 
Kven though the specially tested condensers 
in the receiver kit are used, it is a wise 
plan to test each one, to make sure that 
there has been no change ill them due to 
shipment or subsequent handing. 

If the circuit oscillation can he isolated 
to the intermediate-frequency stages, a rem¬ 
edy' may he effected by changing the posi¬ 
tion of the power transformer’s tap switch. 
(Incidentally, this power transformer has 
an electro-statie shield to prevent a ‘’light- 
line antenna" effect, which does not show in 
the diagram. Its main advantage, as stated 
in past issues of K.\mo-(*R.\rr, is to prevent 
local station signals “riding in” via the 
light-line coupling through the power 
transformer.) 

Hissing Sounds 

Kxperimenters who have worked on some 
of the very early superheterodynes will re¬ 
call the very strong “hiss” that was evident 
at times,- particularly, after tuning in a 
distant station signal This undesirable 
sound is, in most eases, a stranger to the 
"Model 1X12,” though ocmsionally it may 
he heard. If the tubes have been absolved 
from all blame for tin action, the next step 
is to check up the antenna installation. An 


aerial which is too short will necessitate 
pushing up the amplification to a point 
where normal electronic action within the 
tubes becomes itself audible; an action 
referred to as the ’’shot effect.” Lengthen¬ 
ing the aerial wilt correct this condition. 

A convenient test to determine whether 
the set is operating down to the point where 
the "shot effect” comes into play, is to 
{('nnlinueil on fnttje TGI) 



Ibovc, the original layout of the ** L-32for 
volume control with ’24 tubes . Below, change 
for or '51 xat table mu tubes 
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F O|{ nwiny months flit* advent of the 
pentode tube lias been heralded in 
tlie ratlin press, l»ut with no commer¬ 
cial realization of its advent. Kven 
111* fore* the power pentode could appear iijmmi 
the market, another tube, with remarkable 
characteristics for use in It. I**. circuits, 
made its bow and was snapped tip as a gifl 
of the gods by the manufacturing brother- 
hood. Within a week t»f this writing, how¬ 
ever, one of the most ronser\ati\c of the 
manufacturers has placed on the market a 
small receiver of the superheterodyne type 
employing a power pentode in the output 
stage*; and, by tbc time this reaches your 
hands, others will undoubtedly have followed 
suit. 

Aware of the importance of these new 
tube types, the writer has designed a re¬ 
ceiver circuit embodying them both, which 
should make an ideal job for tin* custom set 
builder's fall trade. 

Our receiver will employ three of the new 
X'ariahh* mu tubes' as It. 1 . amplifiers, anti 
a *27 power-grid detector, followed by a 
pentode output tube, transformer coupled to 
the detector. In order to limit the plate 
current of the detector tube tin ring inoper¬ 
ative periods, the by-passed resistance sys¬ 
tem described by the writer in the May 
issue of It.\nto-<'n.\rr will In* employed, be¬ 
cause of the i it tit 1 1 it* charact eristics of the 
variable mtt tnhr, no hand-selector systems 
will he required; the tuning being accom¬ 
plished by means of four tuned circuits of 
normal arrangement. 

The *'toiie-eontml'* in the plate circuit of 
the output tube may he used as such if de¬ 
sired. Its real purpose is the limitation of 
the voltage across the output of the Pen¬ 
tode during high frequency passages. 

The Variable Mu Tube 
A full realization of tin* wonders accom¬ 
plished in the development of the 551 tube 
is difficult without experience of its actual 
operation. Here is a tube which presents 
one portion of its characteristic curve to a 
signal of high strength while, it tin* same 
time, accepting a weaker signal on a por¬ 
tion of its curve favorable to amplification: 
a tube in which the irremediable “electron 
noise" is so low as to permit the production 
of receivers of at least twice the sensitivity 
heretofore deemed the maximum: a tube 
which does not suffer from “modulation 
hum** due to indifferent filtration of the 
H. I*\ supply voltages. 


Receiver for the 


The sensation of this season is the development 
true volume control without distortion, and of 

7 his symbol for the vari- 
able-mtt tube, the <i mpli- 
tr cat ion factor of which is 
varied enormously by its 
ttrid, is ottered by K.\ni<'- 
I’kakt to the radio pio- 
fessiou, to till (i need 
which is now apparent. 


specifications of a 

By C. H. W. 



Volume control is obtained by variation 
of tin* biasing potential over a range of 
from three to tifty volts. This has always 
been the ideal method of regulating tin* 
volume; hut, at high bias levels, the *27 and 
*2f were operated on unfavorable portions 
of their characteristic curves, and rectifica¬ 
tion resulting in “cross-talk** was experi¬ 
enced. 

The ability of this tube to accept high 
signal levels without distortion makes the 
complex, double volume-control a tiling of 
the past and renders the use of hand-selec¬ 
tor?* in tuned It. l*\ circuits unnecessary. In 
superheterodyne receivers we are not in¬ 
terested alone in tin* “numerical" selectivity 
of a receiver (as determined from the num¬ 
ber of timed circuits and their figures of 
merit) but must take into consideration the 
“image-frequency** selectivity as apparent 
prior to the first detector tube. This might 
require the iim* of coupled circuit systems, 
even with the advantages of the new tube. 

The Pentode Output Tube 

The advantages of the pentode tube over 
the three-electrode tube are also manifold. 
In the beginning, the pentode was con¬ 
demned not because of its lack of promise 
but because, while second-liarmonic distor¬ 
tion laid been brought down to tlu* level re¬ 
quired, the distortion due to odd harmonies 
in the output was above that considered al¬ 
lowable in broadcast reception. Tbc char¬ 
acteristics of the pentode are not even re¬ 
motely similar to those of the triode, and it 
bus taken muiic months of research to fit 
the tube for popular consumption. 


Tlu* main advantage of the pentode is in 
its high power sensitivity; that is to say, 
the grid voltage necessary for maximum 
mulistorted output is much lower than that 
for the trunk* having similar characteristics, 
and with equal power consumption. A com¬ 
parison of the A returns 41 IV#** pentode with 



B+ POWER 


1500 

OHMS 

+ 160V 

2000 
OHMS 
+ 90V. 


1000 

OHMS 


+50 V 


12000 


OHMS 


DET. HEATERS 


fc. PENTODE RL. 

fen?* 

'5 4- FIG. 2 


7 he power unit of the receiver shown beloxc. 
R4-C6 are shunted across the volume control . 


the *t5 tube gives some idea of the ad 
\ outages: 


Power Pentode *45 7 riodr 
ate Consumption 10 watts 8.5 watts 

ate Voltage .... 250 2511 

ii| Uia% . 1<>.5 volts 50 volts 

axiimun l'mli»torte<l 

Bower Output .. 2500 milliwatt.* U>0M milliwatts 
iwer Sendi ivity . 5 .8 
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Two New Tubes 


of a “ Variable-Mu” R.F. A mplifier which gives 
the Pentode high-output tube. Here are the 
set built around both 


NASON 


ns rc‘C*onimended l»y Ballantine and Cobb, ns 
equal to the square root of the maximum 
undistorted power output divided l*v the 
R. M. S. grid swing required. The pentode 
is shown as better than the triode by a 
faetnr of 3,75; which is to say that the 
pentode is equivalent to a triode having the 
same characteristics as the '45, preceded by 
a stage of nudistorted amplification having 
a gain of 3.75.) 

The pentode effects certain simplifications 
in design, which will he apparent from a 
study of the schematic circuit. Its opti¬ 
mum load is between seven and eight thou¬ 
sand ohms. 

The receiver circuit is so simple as to 
make detailed description unnecessary. Vol¬ 
ume control for the receiver is taken by 
varying the cathode potential of the two 
U. F. stages across a 3,500-nhm resistor in 
the bleeder circuit. The shielding necessary 
for the variahle-mu tubes is the same as in 
the usual screen-grid receiver. 

Phonograph Combination 

If a phonograph pick-up is desired, it 
may be connected in by means of a multiple- 
switch, which must perform the following 
tasks in changing over: 

(a) Short out the current-limiting resist¬ 
ance in the plate circuit of the detec¬ 
tor tube; 

(h) Switch a suit ably-by passed 2,700-ohin 
resistor into series with the cathode, 
for biasing the grid; 

(e) Connect the phonograph pickup, or its 
transformer secondary, between grid 
and ground of tlu* detector's input 
circuit. 

Referring to Fig. .’5, which shows the 
phono-radio changeover arrangement, it 
should be noted that in the ‘‘phono” position 



The Pentode tube, with 
dii interior Conueetion put¬ 
ting its third or “ Cath¬ 
ode -" arid at cathode po¬ 
tential, aives enormously 
a renter output from the 
some signal than other 
tubes and saves a stage. 



and 3 should close, and 2 should 
In the radio position 1 ami 3 
>pcn, and 2 should close to short 
rinsing resistor US and condenser 


contacts 1 
Ik* open, 
should be 
out the 
Cih 

List of Farts Used 

All parts used in the writer's receiver 
were as specified in the following list: 

T1 — llammarlmul “AU17" antenna coil; 

1'2—1 laminarlund “SGT 17" R. F, coil; 

T3—A inert ran “Del.uxe" second-stage trans¬ 
former; 

FT, 11, 1,2— Amertran “215” power block; 
'IT—Amertran ‘*115” output transformer, 
to match dynamic voice coil; 

Cl*—I lamina rlund “MQS" four-gang con¬ 
denser, with “Sl)\V 1" dial; 

('2—Aerovox .OtMU-infd. mica condenser; 
t'3—Aerovox 0.1 mf. double unit “No. 
hi 1-21"; 

C4—Aerovox 0,1 inf. single unit, “No. 200"; 
(’5—Aerovox **!l-4U0‘* block, 2—t—1 mfd.; 
CO—Aerovox “15-2” block, tliree 1-mf, units; 
C‘-7—Aerovox “No. 2tri,” 2-mf<l.; 


C8— Aerovox “No. ‘502," 2-mf.; 

l‘jb —Aerovox “No. 202" 2-mfd.; 

C IO —Aerovox ,001-infd. mien condenser; 

RFC 1 Iainmarlmul ** 4 KFC 85" choke; 

Rl, R2, R3—Kleetrad “Truvolt 1 >45," tapped 
to give 1500, 2000 and 1000 olnns; 

R4—Kleetrad 5000-ohm “Royalty" potenti- 
ometcr, shunted by a 12,000-ohm Kleetrad 
“Type 15120" resistor; 

R5—Kleetrad “Type 157.5” resistor, adjusted 
to 540 ohms; 

Rti- —Kleetrad “Type 1)22.5" resistor; 

R7— Kleetrad “Royalty Type l) M 5000-ohm 
potentiometer; 

R8*—Kleetrad “Type 1510" resistor; 

U<)—Kleetrad 0.25 megohm leak; 

RIO—Kleetrad “2(1350" flexible Resistor; 

VO-— A returns “Type 180" rectifier; 

VI, V2, V3—Arc-turns “Type 551" variahle- 
mu tubes; 

V4—Arcturns “Type 127” quirk-heater de¬ 
tector tube; 

V5—A returns “Type IV," power output 
pentode. 

The operating characteristics of the two 

new types of tubes utilized in this receiver 

are given l>y the manufacturer as follows: 


r 

lOvr Pentode 

1 '(triable 
Mu lube 

Renter Voltage . 

(. firfifraj 
"V7S’) 

. 2.5 

(. 1 returns 
“551") 

2.5 

Healer Current, amp*.. 

. 1.5 

1.75 

Plate volts . 

. >50 

180 

Screen volts. 

. 250 

90 

Hate current, m.a. 

. .12.5 

5.5 

Screen current, m.a. .. 

. 7.0 

lcs'> than 3.0 

Plate Impedance, ohms. 

.38.000 

300, Oni) 

.Mutual Conductance, 
inmhos.. 

. 2500 

1000 

('•rid llias. volts . 

, 1 (». 5 

3 

Crhbplale. Capacity 
mnifri. 


.006 


Optimum Loach ohms 7 8.000 

'flic* tulM'S of other manufacturers, so far 
brought to the* writer's attention, will not 
vary so far in their elm met eristics from 
those listed above as to prevent their ef¬ 
ficient operation in the same circuits. 


Letters from Radio Craftsmen 


When a phonograph pickup is thus connected 
to the input of F3, the equivalent of three full 
stoge of audio amplification is obtained. 


FIVE-PRONG UX BASES 

Editor, Radio-Chaft: 

Having tried the “Unique” superhet 
method of mixing, described on page 180 
of the February issue*, I find that it gives 
a stronger output than any I had previously 
tried. However, it seems that my best re¬ 
sults were obtained with the first detector's 
grid about 0,75-volt negative; whereas Mr. 
Tanner said between 0,2- and 0.5-volt posi¬ 
tive. How come? ( The article specified 
a Idas variable from 1 X'olt negative to 5 
volts positive, to alloxc for variations in 
tidies, etc.) 

For this, or any other place where five- 
prong coils are required, UX tube bases 
may be used; sometimes 5-prong tubes are 
at a premium. Make the fifth connect ion 
to the bayonet pin, and fix a narrow piece 
of spring brass to the socket, under the bolt 
bolding the latter in place; so that this 
spring makes contact with the pin when the 
base is seated in its socket. This brass strip, 
of course*, should he the ground connection. 

An even better method is to drill a 1/16- 
inch hole near the bottom of the tube base, 
diagonally under the pin (between “G” and 


“P") so that it will pass through both side 
and bottom. Pass a couple of turns of hare 
hook-up wire through this hole (at as A), 
cut close, and solder the ground terminals 
to this wire. The spring from the socket 
now need he onh about half an inch long. 

\n insulated extension for a tuning con¬ 
denser which is located in a plate circuit, 
a la Hartley, may be easily made by ex¬ 
tending the V 4 -ineh hole in a rheostat knob 
{Continued on patye 757) 



<N06 


-B- 


Mr. Jackson finds the ideas illustrated here use¬ 
ful in his experimental construction work. 












































740 


RADIO-CRAFT 


June, 1931 


The Whole Ohm Family 
-R, X and Z 

A Simple Explanation of Reactance and Impedance 

By IIAL WYMAN 


T HF.RK are several different kinds of 
ohms—as many readers already 
know, and others have suspected 
from some of the theoretical formu¬ 
las which they have encountered in their 
studies as Service Men, set Imildcrs and 
■experimenters. That is to say, the ohm is 
m»t merely the unit of resistance (It), 
which, under a constant potential of one 
volt, allows one ampere to flow; hut it is 
also the unit of reactance (X) and of 
impedance (/,). In order to explain the 
latter terms, let us first consider the funda¬ 
mental nature of an alternating current; 
and, in connection with the latter, the 
common expression, a ‘\siuc-wavc.” 

The Sine Wave 

The sii,e is the distance between two sides 
of an angle; measured in terms of the length 
of one side, on a perpendicular dropped 
to the other side. See Fig. 1A, in which 
the line (>.\ is the radius of a circle. Its 
length is r; the length of the line All 
dropped from A perpendicularly on OR is y. 
then the sine of the angle between ()\ and 
OR is y/r. It is customary, in calculations, 
to take the length of the radius OA as I; 
in which ease, the sine will always he repre¬ 
sented by a fraction the greatest possible 
value of which is I.OO. 

For every possible angle, there is there¬ 
fore a corresponding ratio called its “sine.” 
The angle may he carried beyond !M> C , 
around to BOO , and it may he increased 
still further as the radius continues to 
revolve around 0; hut the numerical values 
of the sine will repeat at every quarter 
turn though alternately positive and nega¬ 
tive. Similarly, in radio graphs, where 
alternating voltage and current are repre¬ 
sented by curves, different polarities of 
voltage and directions of current flow are 
indicated by the spaces above and below a 
zero line drawn horizontal!v through the 


In Fig. 1R, we have a circle in which a 
radius is revolving around the center (), 
like the hour hand of a clock hut in the 
opposite direction here; the height y of its 
vnd \ above tin* zero line \-\, indicates 
the value of an alternating current. If the 



as indicated at the ritjht. 

maximum value of that current is taken as 
t, when the radius is pointing straight up, 
its value at am other moment will he indi¬ 
cated h\ the sine of the nntffe through which 
the radius has moved. 

Rut, iu drawing a graph like this, we 
make it difficult to measure the movement of 



as at the left. eapactt\ m i/v< current lead 
the :\dtiUn, ii.< <•/ tee t iaht. 

OA after it has completed tin* first revolu¬ 
tion; ami so. to represent an alternating 
current, it is customary to suppose that 
the center of our circle is moving steadily 
along the line \-X (as in Fig. tl Then 
we can determine the time during which 



Cm pine methods of computing impedance; left 
upper, from resistance and inductance: riuht 
upper, iesi<tnnce and capacity. Hr Aw. the 
resultant of all three factors. 

tin* alternations have been taking place, 
by measuring straight along X-X, which 
represents time. At the same time, measur¬ 
ing parallel to the line Y-Y, we determine 
current values which, in a true sine-wave, 
will he in exact proportion to the sine of 
tin* time-angle, or clock-hand, of Fig. IR. 
This is called "plotting amplitude against 
time.” 

When the clock hand of Fig. IR passes 
b0° (which represents the first quarter of an 
alternating-current wave) it begins to conic 
closer to the line X-X; and when it is right 
on the line again, zero current is represented. 
As the moving hand gets farther from this 
line, the current again increases; hut it is 
reversed, as compared with its former polar¬ 
ity. When it gets to *J7D°, the current is 
at its negative maximum; and when it is 
again 0°, having completed of turn, 

current is again zero, and the first cycle is 
over. 

The same conditions are represented, hut 
by a line which is pulled out into a ‘‘sine 
wave,” instead of by a circle, in Fig. U\ 
If we are speaking of till-cycle current, the 
time represented by this curve is I/til) of 
a second; if we are speaking of (iiMI-kilo- 
cyelc current, the time represented is 
I/tinti,oon of a second. Rut, in either ease, 
if we an* dealing with pure sine-wave A.(\ 
voltage, the curve will he of the same shape. 

The Kffect of Inductance 
For the moment we will leave our pretty 
pictures and attempt an explanation of the 
term imlnetive penctanee — pausing, of course, 
for a brief definition of the word inxhtefo nee. 
Suppose that we have constructed a coil 
of wire wound around either an air core 
or on a pile of iron laminations, and con¬ 
nected as in Fig. 2. Magnetic lines of 
force are set up — our coil has become an 
electro-magnet. Now this inductive action 
will not be purely external, but there will 
be also interaction between the turns of 
wire within the mil itself. The strength of 
the magnetic field is proportional to the 
number of turns and to tlu* current flowing. 
If the current is varied, the strength of 
the magnetic field will also vary in direct 
proportion. 

It is only ichen the current is chautjinn 
that this secondary effect, due to the com¬ 
mon linkage of the turns, takes place. While 
the current is changing, Letti's fate informs 
(Continued on po<je 7(>U) 


figure. 


150 " 


IB ifle 




S' A 


V? 1/* 

rnar 


-B- 


?- - 

y'ti £ 

h \ 

-c 

current 0 - 


30* W 
'/■iCrcie Vfe cycle 

Y 

•o 

1. 5 

\ i 

X si 

CiCcE | 



TIME 


360 " 
T OCl£ 


Fi*. I 

Left, a sinalc “sine. Middle, a flock of sines, each correspond}no to its respective attain. I\’iaht. 
the conrcnthnnil "sine leave*' shounnn hole it corresponds to the circle, and ho:e the current 
(,/i vtdtatie) fluctuates dttrina the different portions of an> A.C. cxclc. 




































































June, 1931 


RADIO-GRAFT 


741 



The circuit connections of a U'heat stone bridge 
it si tig a high-frequency buzzer, fttr accurate 
measurements of capacity. 

I N the February issue of It adio-Craft 
appeared a description of the const ruc¬ 
tion of a Wheatstone bridge which could 
be used to measure unknown resistances, 
such as are used in radio work. (“A Home- 
Made Slide-Wire Bridge,'’ by A. W. Houser, 
page 482). The object of this article is to 
show how tlie Wheatstone bridge may be 
used also to good advantage by radio¬ 
tricians and Service Men for making various 
measurements of inductance and cafiacitij — 
two important factors necessary for satis¬ 
factory reception of radio signals. Induct¬ 
ances, as used in radio work, function under 
alternating current; therefore, measurements 
should be carried out with alternating 
current. 

Fig. 1 shows the circuit arrangement used 
in this bridge. In series with the battery 
*'B," a bu/./.cr is placed; and the combina¬ 
tion is utilized to give an alternating cur¬ 
rent through the various arms of the bridge. 
(A high-frequency buzzer or a vacuum-tube 
A.F. oscillator, such as have been described 
in It Aino-C’ii.\rr. may also be used for this 
purpose.) With this arrangement a pair 
of phones serves as the indicating device; 
they are connected as shown in the diagram. 
If audio-frequency current flows through 
the phones, a sound will hi* heard; while, it 
no alternating current flows, no sound is 
heard. The Wheatstone bridge is then 
balanced by sliding the contact c over the 
arms w. a of the bridge until a minimum 
of sound is heard; this is the condition of 
balance. 

(Note: ‘•Minimum" sound is specified; be¬ 
cause it may be impossible to obtain a zero 
sound-balance with this apparatus, on 
account of induction and stray capacity 
effects. Knowing this, we will now consider 
flic case of measuring the inductance of 
a coil by means of such an arrangement.). 

Measurement of Inductance 
In tbc circuit arrangement of this bridge 
used for inductance measurements, m and n 
are the slide-arms of the bridge; r is the 
sliding contact; 1. the known inductance, 
and X is an unknown coil whose inductance 
is to be measured. 

This circuit is in theory the same as that 
used in the resistance measurement, de¬ 
scribed in the preceding article; when the 
slider c is moved along m anti n until a 
balance is obtained, a minimum sound will 
be beard in the telephones. Then the follow¬ 
ing relation is true: 

* Chief Instructor, National Radio Institute. 


Measuring Inductance 
and Capacity 

How the Experimenter May Utilize a Reactance Bridge 
By JAMES A. DOWIE* 


X in therefore in 

*-=-. x=i. x — 

U ii II 

Thus, if a single standard inductance 1 and 
a slide-wire bridge with phones, battery ami 
buzzer are available, the values of unknown 
inductances may he easily measured. 

This relationship is only true in practice 



The simple bridge, :etth buzzer a ml phones, 
for measurement of uuluetanei . 


when the unknown induetanee X is of the 
same order of magnitude as the standard 
inductance 1.. By this it is meant that in¬ 
accuracies will arise in these measurements 
if the standard inductance is about u. 1 
millihenry, for instance, while the unknown 



l* sc of the bridge for capacity measurements, 
with the necessary compensation for zero setting. 


inductance is 10 millihenries; because the 
ratio of m to n would then be too great to 
obtain an accurate balance, if the ratio of 
in and n is about 1 or 2, then a sharp 
balance will he had. 

The following notes should be of interest 
to radio-trieians interested in accurate 
measurements with a bridge: 

The formula given above for inductance is 
sufficiently accurate for all practical pur¬ 
poses; however. It does not take into con¬ 
sideration the resist a n re of the inductance 
coils. 1 f there is a great discrepancy between 
tin* resistances of the two coils I. and X, 
it is (piite possible that a sharp balance 
will not be obtained. Balancing a Wheat¬ 
stone bridge circuit is something like tuning 
a radio receiving circuit; since resistance in 
a resonant radio circuit makes for extremely 
broad timing. 

Balancing a Wheatstone bridge is equiva¬ 


lent to reducing the resistance, and thus 
enables sharp balance or timing. If the 
resistances c»f the coils arc not balanced, a 
sharp balance will not he secured and, there¬ 
fore, the accuracy of the measurement will 
he destroyed; since the accuracy of the 
measurement in a Wheatstone bridge de¬ 
pends upon tlie sharpness of the balance.^ 

Correction for Resistance 

Since all inductance coils have some re¬ 
sistance, a better arrangement of the bridge 
is shown in Fig. 2. where each coil has its 
compensating resistance (H3, Rl*) in series. 

For precision measurements, it is necessary 
to strike a balance for both the inductance* 
and the resistances of the coils, # 1 he induct¬ 
ance balance is secured by means of the 
buzzer and headphones; while the resistance 
balance is secured by a voltmeter anil the 
battery B2 for the source of supply. In this 
bridge. Fig. 2. we use two double-pole 
double-throw switches (SI and S2) ; one is 
Used for switching on either the voltmeter 
V or the phones UI1 for the balance indi¬ 
cator. (‘rin* potentials of B1 and B2 must 
be found hv experiment). 

The buzzer and phones arc used for the 
A. C*. inductance balance, with switches SI, 
S2 thrown left; the battery and voltmeter, 
for securing a I).C\ resistance balance, the 
switches thrown right. The variable re¬ 
sistors, R:j, HI. placed in scries with each 
of the inductances enable us to balance the 
induetanee arms for resistance. 

The following gives tlie method used for 
operating this type of bridge circuit. First, 
a balance is obtained for the A.C. signal; 
the double-pole, double-throw switches are 
both thrown to tlit* left, to use the buzzer 
and phones. The sliding contact c on the 
wire nt-n is varied until a balance is ob¬ 
tained. The switches are then thrown to 
the right to place the battery and voltmeter 
in the circuit. With the sliding contact c 
fixed at the position previously obtained, 
(Cunt in nett on patje 7<>2) 



^ 2 

The bridge arrangement for balancing induct¬ 
ance and resistance to obtain a true reading of 
the former . 
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SPECIAL NOTICE TO CORRESPONDENTS : Ask as many questions as you like, but 

please observe these rules : 

furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

I hose questions which are found to represent the greatest general interest zvill be published here , to the 
extent that space permits. At least tree weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Replies, magazines, etc,, cannot be sent C. O. D , 

Inquiries can be anszvered by mail only when accompanied by 25 cents (stamps ) for each separate question. 

Other inquiries should be marked "For Publication " to ai’oid misunderstanding. 


p 
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PHONOGRAPH MOTOR HUM 

(119) Mr. M. II. Whitten. Knoxville, Trim. 

( ( JJ I replaced tlu* spring motor in my phono¬ 
graph with a 111) volt A.t . synchronous electric 
motor. It was my intention to operate this motor 
and an electric phonograph pick-up in conjunct inn 
with my radio set. which is provided with connec¬ 
tions for a pickup. However, the motor causes a 
loud hum in the reproducer when the motor is put 
into operation; although there is no interference 
when the motor is not turning. 

If the pick-up head is moved ahoitt six inches 
from the motor, the hum stops; it can also he 
stopped by turning the pick-tip to an odd angle. 
Hie leads from the pick-up are not inductively 
coupled to the motor, since shielding them does 
not reduce the hum. How can this trouble l>e 
remedied ? 

(A.) If grounding the frame of the motor does 
not eliminate the interference which is experienced 
from the phonograph motor, it will he necessary 
to shield the entire motor in the manner shown 
in Fig. 0119. The shield is to Ik* made from 
soft iron sheeting, of any convenient thickness. 

Before making this shield, it may he advisable 
to try grounding the frame of the phonograph 
pick-up. and shielding the A.t*. leads to the motor 
and to the switch controlling the motor. 


MODEL 9 READUITE TEST KIT 

(120) Mr. Manual Smith, Bennington. Okla. 

(O.) I'lease show in a forthcoming issue of 
Rapio-<‘raft the circuit arrangement of the Read* 
rite “Model 9" test kit. This is a jxirtalde test 
set in which four out of nine meters may be plugged 
into sockets, to give instantaneous reading in four 
different parts of a tithe circuit; with a fifth 
receptacle, connected to text prods or probes, for 
making external tests. 1 ant having difficulty re¬ 
placing one of the wires. 



nu/orj. ./ and H apply high potentials before 
the set tubes draw current. 


(A.) 'rite circuit of thi- tester appears in Fig. 
0120. For reference, the range-* of the nine meters 
are given in the table in the upper left corner 
of the illustration; the meter receptacles are shown 
in dotted outline-. The two socket- (in solid out¬ 
line) are for the variott- 4 and 5-prong tnbe- 
whiclt may come tinder suspicion; their elements 
arc connected into the receiver circuit b> means 
of a 5-wire cable having .t 5-prong plug and a 
4 prong adapter. 

A screen-grid till** under te-t niu-t have its 
cap connected to something, of course; and the 
“something." when ti-ing the “Model 9“ tester 
is the Cap connection in the radio reccivci. A long 



nine meters are used in the four sockets, *»*■ 
tequired for the particular test. 

lead for this purpose i» provided, t hie etui of 
it has a cap which fits the control-grid connection 
on the top of the screen-grid tube, and the other 
end has a plug over which tits the control-grid cap 
in the radio set. 


MAYOLIAN MODELS 609, 61 i, 612. 614 
AND 615 ir ELIMINATORS 

(121) Mr. Carl *1*. Knowltott, West Springfield, 

M ass. 

(0*) I have a Mayotian “IF* eliminator, "Model 
M2.** As one of the re-i-tors iti the sv stem has 
burned out. I am a-ktng for a diagram showing 
the values in this unit in order that I may properly 
service the eliminator. 

(A.) A diagram of the connection* of this model 
of the Mayoliau “IF* eliminator ate shown at A 
in Fig. (Mil. A* a matter of reference, the 
circuits of other standard Mayolian models are 
shown in the same figure, as follow-: ( \>. "Models 
M)9. 611, M2:‘* (B). “Model n14;" << > “Model 
M5." The ( larostat resistor- R have a range from 
almut zero to one megohm. 


DEFECTIVE AUDIO TRANSFORMER 

(122) Mr. t*. J. Ifaurahati. Mechanicv ille. N. \ 
((*■) What would can-e the audio-frequency 
transformer in the second -tag*- of a standard two 
stage amplifier to hum out when new “IF* batteries 
were connected to the .-et ? 

I have had this happen twice; and, each time it 
happened, the transformer in the .-ecnml stage was 
the one to Imrn out; while the one in the fir-t 
stage remained “gnod.“ I am n-ing l‘X-199 tubes 
with 4 5 volts on the detector and 90 volts on the 
amplifiers, and a 41',-volt “(“* battery. 

(A.) It is regretted that Mr. Hanrahau has 
failed to observe the stipulations in “Special Notice 
to Correspondents** which heads this department. 



l ift- 0-119 

Shielding a phonograph motor to prevent hunt. 

How did the transformer test after the “accident" ? 
Hid the primary or the secondary open-circuit? hid 
tin- set “play'* at all. I a* fore the mishap? 

If the -ecoudary of the second A.F. trail- 
forincr burned out, it is probable that the grid and 
plate of the power tube were shorted together; thus 
connecting the "IF* liattery (with the reproducer 
in -eric-) across the secondary winding. Mu-t A.F. 
transformers will stand this almse. although in some 
instances the overload proves too great. A short 
between secondary and primary may cau-e the 
same effect— an open secondary. This short may Ik* 
internal, or it may he at the binding |»osts. It i* 
-ehlom that the socket vviring i- mixed up enough 
to cau-e a winding to “Mow.** 

If the primary burned out, it might he attributed 
to a short in-ide the first A.l ; . tube: or a short 
between primary and secondary windings, as ex 
plained above. 

Transformers, if soldered with a corrosive flux, 
may te-t perfect as to continuity, and yet open up 
under even the small plate current of a tube 
operating normally. 

This bring- to mind al-o that a reversed “(**' 
battery may cause a weakened winding to open 
circuit, localise of tlu* excessive current which 
will How in tile plate circuit of a tube when its 
grid bias has a positive polarity. 

THE RCA 35 VARIABLE-MU TUBE 

IlJ.’i Mr. Charles K. Pomeroy. Croton-on-the* 
Hud-on. N\ V. 

tit.) In what manner does the construction oi 
(Continued on page 7o5) 



Fit 0.123 

Arrangement, and symbol . of the *24 screen- 
find tube at A and C: of the *35 variable-mu, 
at H and l>. 













































































































































A PHENOMENAL OFFER 


From a Phenomenal Company... 



$ 32 — 

COMPLETE 

WITH SIX TUBES 

• 

$ 69.50 

RETAIL PRICE 



Look at These 
Specifications 

You know value and these 
specifications speak 
for themselves 

» 

1 Six RCA licensed tubes. 4 scrrrn 
grids No. 324. I power lube No. 245. 
1 rectifying lube No. 280. 

2 Three alages limed H. F. 1 stage 
tuned detector necessitating the use 
of interstage shielded 4 gang variable 
condenser. 

3 Linear power detection. 

1 Hr instance coupled audio. 

5 Shielded R. F. coils of tuned ptate 
and grid, giving greater tuning range 
and sensitivity. 

6 Power pack, consists of high voltage 
power transformer of rugged con- 


Mascot 

The Greatest Radio of Them All 


BACKED BY A MILLION DOLLAR GUARANTEE 


A remarkable value, po^ilde only through the 
resources of the largest tlealers of radios in flic 
world, and guaranteed by them, ^ou can place 
absolute confidence in every word they claim. 
They would not dare to riok their reputation on 


Beautiful cabinet—sweet tone — full volume — 
a niar\ elous value at this price! 

Yon do not even have to lay in a supply of 
Mascots. Just take your customer’s order, and yon 
can promise him 24 to 48 hours delivery. 


striiclion w il It a large core, so ■» to 
prevent easy saturation. One thou¬ 
sand working voltage filter paper 
type condenser, whose rapacity totals 
11 VS MtD. (No wet condensers are 
used.) 

7 A phonograph pirk up jack, giving 
sufficient amplification to equal the 
output of any auditorium type power 
amplifier. 

8 A tone Controt. Superior in quality 
to any, gifing a lull range of the 
musiral scale. 

9 A combination of votume control 
and switch allows for simplification 
of tuning. 

10 Speaker of the electro dynamic type 
designed to-take the full load of the 
rrcei\er and which properly matchra 
its impedance. 

11 A positive drive, easy visioned dial 
with pilot light detachable. 

12 The gotd lacquer finish of the chassis 
a nd shields, harmonizes with the 
artistic walnut piano finish of the 
cabinet. 

13 Complete aeriat equipment included. 

14 ’Weight packed 33 lbs. Size 18% x 
14% x 10. 

Can be had in either A. C. or D. C. 

currant. Specify which one you want. 


;i misstatement. 

Study those sperifications! Then, picture them 
allied with a piano-finisli walnut case of the 
simplest, most beautiful design enjoyed by any 
midget. 

And, bear in mind, tills is not a baby midget-— 
it is a full size, full tone, dynamic speaker midget 
—-size shown below. 

It is a radio you can be proud of. It is one you 
can brag about. It is one you can sell as fast as 
vou can tell about it. And it is all complete for 
$32.50 —not one cent more to spend for anything! 

Take orders from your sample— 
Make a sweet profit! 

The Mascot retails for $69.50. You can give your 
customers a 30% discount—sell it for $48.50 — 
and still make a 50% tuarkmp. 

A beautiful profit! A grand oppor¬ 
tunity! And the best of it is, they sell 
on sight. 


■SEND ONLY $ 3« 


Mail ns $3 with the coupon below and we’ll ship 
The Mascot right out to you. You can pay the 
Postman the balance of $29.50. 

Money Back Guarantee 

Send for it today. Play it a week—day time and 
night. Get your favorite stations — your favorite 
program. Test it in every possible way. Compare 
it with any console model. And if you don’t think 
it’s the biggest value in a radio buy you ever saw, 
pack it up on the seventh day and send it hack to 
us parcel post and we will mail you a check for 
every cent of money you paid. 

But don't delay! Every day means an extra 
Mascot you might be selling! An extra profit you 
might be making! 


SEND ONLY $3. 


m 


32 


.50 Complete 

WITH SIX TUBES 

Retail Price - - - $ 69.50 


CITY RADIO COMPANY, 219 Varick SL, New York City 

Enclosed is 53 and I wilt pay the post man $29.50 and bis smalt parcel 
post fee when he delivers the beautiful M \SCOT M1I>CET RADIO. 
This wilt pay you in fill). If I don't tiki- it I will return it within a 
week and you wit) refund my rntire payment. 

I am a dealer Q Not a drater FI 


Name 


-A.C. <* D.C. current?. 
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SKINDERVIKEN 



The Most Sensitive Microphone Button 

(ACTUAL SJZE NOT BIGGER THAN A QUARTER) 


You can easily make a highly sensitive detccto- 
phonc by using a Skindcrviken Transmitter Hutton 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detcctophonc are given in our 12-pagc 
booklet. 

These wonderful little SKINDKRVIKF.N micro¬ 
phone buttons may be used for hundreds of uses, 
such as: 


RADIO AMPLIFIER 

DETECTOPHONE 

STETHOSCOPE 

microphone 


PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


HOME RECORDING OUTFIT. ETC. 


95C EACH Two for $1.75 

12-PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 

for every new use developed for this unit 
and accepted and published by us . 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 


PRESS GUILD. Inc.. BC-C* 

16 Murray St.. New York. N. Y. 

Please malt me at once a* many of the following Items 
as 1 h;ne iixllrated. 

... .Rklndeniken Transinllter Pnlts at 95c. for 1; $1.73 
for 2: $2.50 for 3; $3.20 for 4. 

When <te live red I will i>ay the postman the cost of the 
items sih’H tied plus postage. 

Name ... . 


Address 


City 


State 


A New Member of 
the UniveTsal Family 



only 

Juit what the amateur and ex¬ 
perimenter hat been praying for. 
Genuine carbon jingle button 
microphone, 200 ohms resist¬ 
ance. Bronze case with suspen¬ 
sion eyelet. Lifc-lik* voice rc- 
production. Built by micro¬ 
phone specialists! 

Only complete. 

UNIVERSAL 

Microphone Co. 

(Limited) 


1163 Hyde Poib Blvd. ♦ INGLEWOOD, CALIF. 

# Oihcr models $7.50, $lf, $25, $50, $75. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 


Radio-Craft Kinks 

Discovered by our ingenious readers 


A PHONOGRAI’ll-CASE OSCILLATOR 
By R. Douglas Clerk 

S INCE my article, **Tlu* Klyinjr Service 
Mun” amused such comment, pcrliaps 
the constructional details of one of my 
earlier test sets will lie of some interest 
to the readers of IL\mo-Cit.w- , T. It is shown 
by diagram in Fiir. 1, 

Totally shielded, and fitting into a port- 
abb* phonograph ease, is an audio-inodiilatcd 
U.K. oseillator covering the broadcast hand. 
'Flic Rd*\ coil used in this job was taken 
from an Atwater Kent “Model 1)5*’ receiver; 
coupled to this coil 1.1 is a llMiirn winding* 
1.*- in variable inductive relation. This pick¬ 
up coil is connected to the antenna and 
ground binding posts of tin* receiver under 
lest. 



Fig. 1 


Mr, Clerk's * 'portable broadcaster” is a very 
compact oscillator , built into a portable phono¬ 
graph, which gives modulation* 


The electrical characteristics of an aver¬ 
age antenna are simulated in the electrical 
values of a “(lummy antenna" arrati/rcmcnl 
of the complete input connections to the 
radio set beinjr tested; its components heirnr 
1.2, R, and (\ 

The entire set-np is shielded, as indicated 
in the diagram, and t 1m* phonograph turn¬ 
table motor and the phonograph pick-up 
are grounded to this shield. In this par¬ 
ticular unit, tube V was a Northern 1 lect rie 
‘•peanut" tube (which has a 1.1-volt fila¬ 
ment), and tin* pick-up was a Canadian 
Marconi unit of the lu"li-impcdauee type: 
altliouirJi, of course, any make of apparatus 
having equivalent eharaeteristies may Im* 
used without the least bit of trouble. 

The writer referred to a similar unit, in 
his story in the November, IJJHn, issue of 
U.\i>io-(V\kt; and described its use in bis 
letter on pa/re 523 of the March, Hi:U issue. 


A SIMPLE WAVETRAP 
By C. H. W. Nason 

S ERVICE Men at times face the necessity 
ot providing a tcnx*etrttji of simple but 
effective eharaeteristies. Although in years 
past many such devices were on the market, 
they have now ceased to he a standard 
commodity; and the radio fan or the Service 


Man must shift for himself in the construc¬ 
tion of a suitable circuit arrangement. 

•Must anything ’ will not serve tlii> pur¬ 
pose. It is often desirable to eliminate 
the si/rnal from a station which is but a 
few kilocycles removed from i desired 
carrier. If this is to In* done it is essential 
that the losses in the wa vet rap he small, 
so that a sharp effect may In* obtained. 
Figure 2 shows the schematic circuit of a 
simple wnvetrap employing a Ilaminarlimil 
“MC-M" Midjret condenser in conjunction 
with a ‘’Type 11<J(*-•>!)*’ antenna coupling 
coil. The decree of effectiveness of the 
device is determined by the tapped eon- 
licet ion to which the antenna is connected; 
it is necessary to find tin* best arrangement 
in each ease. 

If the entire winding is connected in the 
circuit, the maximum effect is obtained; hut 
with the possibility of removing the desired 
signal also, if the interference is from a 
station on an adjacent channel. With the 
antenna connected so that but a small 
portion of the wa vet rap winding is in 
serif's with the antenna lead, the diai'piie^s 
of the effect is greatly increased; although 
its ma/rnitude is somewhat reduced. This 
will allow ns to separate stations h;i v in«r 
dial readings quite close together. 

In some localities it may he desirable (to 
prevent pirkinjr lip the signals of powerful 
locals) to shield this wa vet rap; and per¬ 
haps ground the shield, as indicated in 
dotted lines. 

When the selector switch is set on tap 
1, the wnvetrap is entirely out of the circuit 
— except for a slight “dead-end" effect 
(which cannot he delected unless the wave- 
trap is in close inductive relation to un¬ 
shielded coils in the radio set). When the 
switch is on tap 2, only one turn is in use 
and the wa vet rap action is very sli/rlit; i 
jrood condition when tryin/r for “distance." 
with just a little cross-talk observable be¬ 
tween two weak, distant stations. 

The maximum effect in the use of the 
wave! rap is observed when the switch is 
placed on tap fi; in which position primarv 
Ll i* s not in use and has a practical!v neg¬ 
ligible action on the circuit. 



Fig. 2 

The combination of low-loss tapped tn due fatter 
and variable condenser makes this wave trap 
adjustable for varying conditions. 
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Although flu• mil in Tig. 2 may be used 
with the old JWO-i i in if. I lamina rlund variable 
condenser, it may be used to even greater 
advantage with the more efficient “Type 
M< -M" .‘122-mmf. unit recommended. "This 
timing rapacity shunts a roil 1.2 having l»D 
turns of No. 22 wire, spared :i<> 

turns to the ineh, on a form .’1 in. in dia¬ 
meter; while in inductive relation to it 
(inside and at the filament end) is the 
primary winding 1.1, consisting of 15 turns 
of No. 2f IM\(’. win*, spaced .‘Ut turns 
to flu* inch, on a form 2JJ iitehes in 
diameter. The leads arc brought from tin* 
1st, Mil, 8th, and 15th turns. (Of course, 
these coil and condenser proportions may he 
varied to suit individual preference as to 
parts or connections). 


MAKING AUTOMATIC RELAYS 
By A. J, Anderson 


O NK of the inconveniences that arise, 
when a haltrry radio is electrified hy 



FiU. 3 


.Ur. . J mfrruni < home-made relays are made 
from old automobile parts. The pttu cr required 
is taint from one dry cell . 


I lie use of M ,\” and “IP* eliminators, is 
found in I lie numerous switches that have 
to he manipulated whenever the set is turned 
oil or off. \s a result, the eliminators 
must lie placed near at hand, which means 
that, usually, they are in the way. 

It the radio receiver switch itself con¬ 
trolled the whole comhitia I inn, the enter¬ 
tainment value of the radio would lie greatly 
increased. This can he done with liltle 
trouble hy a simple system of “relays” and 
a dry cell. Three relays are needed ( \. |>, 
t i l* ig. •*!), one (the latter) with a double 
winding. If none are on hand, a visit to the 
battery service stations will usually net a 
sufficient nrinihcr of burned out “automobile 
cut-outs.” If these arc used, four arc 
needed; since there is not enough room for 
two windings on tin* one core. The arma¬ 
tures and ('outlet points of the two are 
then connected in parallel. 

rile cores must he removed for unwinding 
and rewinding, though sometimes they are 
riveted on. ( a re must he taken when re¬ 
moving them so Unit they can easily be 
soldered nil again. 

the cores are wound with about No. 20 
fffutrjrc copper wire and as many turns as 
possible. As the resistance is comparative!v 
high, it will he iirrcssarv to move the vari¬ 
able voltage emit ml on 11 1 <* “A** eliminator, 
it there is one, to a higher point. 

t ontact points should he thoroughly 
cleaned of oil and carbon. The contact point 


for relay “TV* will have to he devised, hy 
some means or other, and so arranged so 
that the armature touches it when at rest. 
Sometimes the strip which limits the upward 
path of the armature can he used for this 
purpose. 

The tension of the spring on the armature 
of an automobile relay is (|iiitc high. It 
must lie reduced to where it is just strong 
enough to hold the armature above the con¬ 
tact point (except, of course, on relay “l»”). 
As the contact point is above tlu* armature, 
tin* spring tension should be a little stronger 
so that tin* points make good contact ••veil 
when subjected to vibration. 

In some types of relays, the tension is 
difficult to adjust; one in particular gave a 
little trouble. The spring strip used as the 
hinge Was fastened on with two rivets on 
each side; the lower contact point prevented 
bending it. An attempt was made* to partly 
cut the strip, but it accidentally split around 
one of tlu* rivets on the hast* part. Bv 
pivoting (lie armature around perpendienlar- 
ly on tin* one remaining rivet, it could he 
bent to the proper position. 

It one relay is doubly wound, tin* current 
must (low in the same direction in the two 
coils. A small compass will show tin* polar¬ 
ity «>f the core when the coils are connected 
separately to a battery. In this way, the 
posit he lead t(t each coil can In* marked 
when the polarity is the same. 

Besides tin* relays, six binding posts and 
a baseboard receptacle (for tlu* “A” and 
‘ 4 I> eliminator plugs) are required. 

Although a battery is necessary to operate 
this device, the current flows for a wry 
small traction of a second and onlv when 
the set is turned on. A No. «► dry cell will 
therefore last a long time. The resistance 
of the tidies when cold is much less than 
normal and it is because of this that only 
one and a half volts is needed. 

MAKING TEST PRODS 
By Clarence W. Trost 
III', following description of how I made 
neat and efficient test prods may he of 
interest to fellow Service .Men. 

I purchased two screwdrivers, each hav¬ 
ing an overall length of :*■ {. inches. Next, 

I removed tlu* blades from the handles and! 
using a drill smaller than the tang of the 
screwdriver, continued tlu* hole through to 
the top of the handle. 

The next step was to thread one end of 
a flexible test-lead win* through each of the 
handles, and bend these ends over the 
opposite end of tlu* wooden handle. The 
rod portions of die screwdrivers then wen* 
forced hack into tlu* handles; the rods 
pinned in position; and the metal ferrules 



Get your 

RADIO 

Training 

From America’s 
finest Radio School 

T HE man who really wants to become an 
expert in radio .. . who knows that the 
better his foundation, the better his 
chances . . . and who is willing to spend a year 
preparing himself . , . such a man will make no 
decision until he has read the complete story of 
RCA Institutes, Inc. 

A Good Foundation Vital 

Like other professions, radio rewards only those 
who excel. The poorly trained will never rise 
higher than the place in which they started. 
Others will climb step by step to positions of 
power in radio telephony . . . broadcasting . . . 
sound pictures ... aviation radio... radio mer¬ 
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You are making your decision right now, how 
well you will fit yourself. So decide wisely. To 
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a man who knows the real worth of a good foun¬ 
dation. As one who knows that a year of train¬ 
ing now', under America’s finest radio instructors, 
is the surest way to acquire the knowledge and 
skill you must have. 

You Can Study At Home 

You do not have to give up your present position 
to enjoy the benefits of RCA Institutes training. 
You may study at home in your spare time . . . 
or at any of our resident schools throughout the 
country. The Home Laboratory Training Course 
includes a complete set of radio equipment of 
the most modern design. 

Send For Our Free Book 
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indicated that you are the type of man who 
should study radio. This may be the big turning 
point of your life. You will not rest until you 
have sent for our free book that tells you the 
complete story of what RCA Institutes offers 
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Gentlemen: Please send me your FREE book which 
tells about your laboratory method of radio instruc¬ 
tion at home. 

Name___ 

Address___ ... 


Occupation 


























































746 


RADIO-GRAFT 


June, 1931 






Typical N a - 
a 1 d Adapters 
for tube 
change overs. 


Adapters with 
any circuit 
split for phone 
tips. 


Na-ald adapt¬ 
ers with any 
length wire 
leads from any 
circuit. 

Adapters with 
circuits 
brought out 
with solder 
tabs. 


Adapters for 
connect- 
in g phono¬ 
graph pick¬ 
ups to UX or 
UY tubes. 


Just Out- 

JJaZalO 

Latest Price Sheet — showing hundreds of 
adapters of interest to service men, expert 
menters, inventors and manufacturers. 

New Analyser Plug that locks to adapters. 
ADAPTERS for pickups, microphones, voice 
recording outfits, short wave sets, tone control, 
tube changes, the new 2'volt tubes, set analyzers 
and tube checkers. 

ADAPTERS for testing new pentode tubes in 
your present analyzer or checker. 

SOCKETS for replacement and experimental 
work. 

SPEAKER PLUGS, multLwirc cables and 
outlets. 

SEND FOR PRICE SHEET TODAY 

ALDEN MANUFACTURING CO. 
Operated by Alden Products Company 
715 Center Street DEPT. T 
Brockton - Mass* 


Na-alII 


*lt*s the contact that counts” 


SERVICE MEN 
WANTED EVERYWHERE 

T O install and service all makes of sound reproducing systems, 
public address systems, etc. 

NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro-acoustical engineers located everywhere to install 
and service this equipment. 

If you are competent now, our organization needs you; if not, we can 
arrange to have you trained. Write us your present qualifications. 


USERS 

OF 

SOUND 

EQUIPMENT, 

write us. 

We 

have an 

elect ro*acoustical 

engineer 

near 

you available now to 

help you. 





MANUFACTURERS OF SOUND 
EQUIPMENT, you can join our or¬ 
ganization and reap the advantages of 
the largest and most comprehensive 
sound service men's organization in the 
world. 


NATIONAL SOUND SERVICE BUREAU 

723 Seventh Avenue Dept. RC New York, N. Y. 


B E sure to read the message on page 754 of this 
issue. It is an important announcement and tells 
all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 


forced onto the handles nnd over the flared 
end of the flexible lead. 

The opposite ends of the leads may ter¬ 
minate in phone tips, hips, or both; the 
latter combination, a particularly convenient 
one, being illustrated in Fig. V. 

The blade ends of the screwdriver rot Is 
may he Tiled to a point, as shown. 


INEXPENSIVE 4< B” ELIMINATOR 
By G. Scott Morris 

P KHIIAPS the readers of ltAnio-(’RAn 
will he interested in a simple and inex¬ 
pensive “IP* eliminator, designed to deliver 
somewhat under 90 volts when connected to 
a regular 110-volt A.C. lighting circuit; tt‘«7/f- 
out ujtiiuf (t pox cer transformer. The <1 raw- 
hack of a unit of this type is that the design, 
as shown in Fig. 5A, is not capable of 
supplying a very great amount of current; 
and the voltage output is not sufficient to 
operate power tubes at their rated plate 
potentials. However, as a handy current 
supply instrument for general testing:, and 
to furnish plate current for about two or 
three tubes, it will serve very well. 

Instead of resistors R2 and R:l, regular 
filter chokes may he used. The detector’s 
I plate-supply resistor Hi may he of any 
standard make with a ran/re up to about 
ItXMMK* ohms, or even higher. Try reversing: 
the connections to the secondary of the toy 
transformer; as this may reduce any resi¬ 
dual hum. Also, try reversing' the position 
of the plug in the light-line outlet. The 
filter capacities may he of lower values, if 
choke coils are used in place of 112, ITS. 
The rectifier V is an ordinary type ’*27 A.( 
tube, with grid and plate connected together. 

(This circuit arrangement may also he 
used in con junction with a regular rectifier 
tube, such as the half-wave ’HI or the full- 
wave ’HO. If the latter tube is available, il 
is necessary to tie the two plates together 
with a jumper to obtain the effect of half¬ 
wave rectification; and make the “R-f-”* 
amplifier connection to the filament instead 
of the cathode. 

Also, it is necessary to make certain tlr* 
transformer delivers the proper filnmen! 
voltage and current to light the partieul,”* 
tube used. For instance, if the type T ’ 
tube is used, it will he necessarv for tli * 
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Fig. 5 

Before, Mr. Morris’ eliminator, using a *27 
rectifier. elborc, a suggested arrangement of 
higher pozeer and efficiency. 
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lilmiient winding to deliver 2 amperes at 
5 volts. 

The advantage of iisin^r either of these 
tubes, in prefereiiee to the '27, is the in- 
ereased life* of the reetifier tube when the 
eliminator is comieeted to a 2- or :Miibe 
receiver; and also, the* available plate 
voltage increases somewhat.— Technical 
tC<tifnr)> 


MEASURING PLATE RESISTORS 
By J. E. Kitchen 

W ITH tlu increased use of resistors in 
plate circuits, it may be sometimes 
desirable to determine their value without 
pulling the chassis and using an olunmeter. 

Plug a set tester into the receiver in the 
usual manner and place the tube in operation 
in the tester. Note the plate voltage reading, 
say i:tO volts, and the plate current read¬ 
ing, say 0.2 ma. Now take a lead from 
the “IP taj) concerned and plug it into 
the unused socket of the analyzer (which 
is connected in parallel with the socket 
being used). Note the new plate voltage 
reading, say ISO volts. The voltage drop 
a (toss resistor is seen to be 50 volts. As 
a current of .0002-nmpere is flowing, the 
resistance will therefore be 50 or 

250,000 ohms. 



This simple method 
hath sides of ti res 
known. t ittit'kly </ij 
resistance 


Fiji. 6 

of mat s« r inn Volt one on 
istor . when the current is 
"Cs tt v value. (.1 hitjh- 
meter is needed). 


This method shows up liigli-resist;inee 
joints in the plate circuit and is (piiekiT, 
and sli^hlly more accurate, than going over 
the set with an olunmeter. It also atfords 
an easy way to try new values of resistors. 


IMPROVING SENSITIVITY 
By C. II. W. Nason 

S OME of you may have noticed that, in 
the old Freshman “If* sets, the antenna 
was connected to the detector circuit through 
a small variable condenser. In this receiver 
a *22 tube was used as an ILF. amplifier 
with raw A.(\ on the filament. In order to 
reduce the modulation hum, the tube was 
given a relatively high grid bias which, in 
turn, reduced the sensitivity of the receiver. 
In order to retrain this lost sensitivity many 
tricks were attempted; but non.'' was so 
successtnl as this means of obtaining re¬ 
generation. 

Radio receivers bordering on tlu* antique 
may he given a boost toward Iongcvitv by 
the use of a similar system, ns shown in 
l*ig* Connect a I laminarlutid “MU-S” 
100-inmf. midget eondetiser between the 
plate of the detector tube and tile plate 
circuit of the last R.F. stage. In order 
that this system may he effective, it is 
essential that the signal voltages in the two 
jdate circuits be in /those: if this is not 


the case a loss rather than a pain in sensi¬ 
tivity* will result. If tin* two voltages an* 
out of phase, the feed-back voltage will 
neutralize the signal rather than increase it. 
All this is readily discovered by trial; and 
failure of tlu* system to regenerate at tlu* 
high-frequency end of the tuning range may 
be remedied by reversing the eonnec*tions to 
the primary of the ILF. transformers, thus 
changing tlu* phase relations. 



'flu* new I lamina rhmd midget condensers 
are litt(*d with a set-screw for locking the 
ad J list ni4*ii t. If an additional control is not 
desired, tin* condenser may be adjusted so 
that the* receiver just breaks into oscilla¬ 
tion at the high-frequency end of its range, 
'flu* condenser setting may lie locked in this 
position by means of tlu* set-screw, and 
will hold its adjustment indefinitely. 

Should no ease against tlx* additional con¬ 
trol lie established the condenser may be 
brought out to tlu* front of tlu* panel and 
used to increase tlu* sensitivity and selec¬ 
tivity of the receiver over its entire range. 


TOO GOOD A CONNECTION 
m IMIOPOS of an article on another page, 
in which Mr. Freed preaches a senium 
on his favorite text, of a one-piece aerial 
and lead in, we have noted in an bullish 
radio magazine the sad store of a radio 
fan who had followed this idea. 'Hie con¬ 
tinuous antenna wire was led into the house 
in the usual manner and attached firmly 
to the proper post of tlu* receiver. 

\ few days ago a violent spring gale 
swept over Hie tight little isle, leaving be¬ 
hind it trees and chimneys in debris and. 
among other aerial masts, that of the in¬ 
stallation just described. Its owner was 
startled to find his receiver missing from 
its accustomed spot; and tracing it, he found 
that the broken mast bad draped after it, 
not only aerial and lead-in, but tin* set as 
well, in its fall. 

Moral: Nail the set to the floor, or at 
least weight it. 


RADIO TREATMENT SUCCESSFUL 

R ADIO FF.VKR, the production of which 
was described in tlu* February issue of 
It aimo-Ckaft, is proving quite successful in 
tlu* treatment of paresis, according to re¬ 
ports to tlu* American Medical Association. 
Dr. Clarence A. Neyinann, of Northwestern 
University, in the Journal of that associa¬ 
tion, states that, out of twenty-tive eases of 
this usually incurable disease treated in the 
manner described, sixteen were enabled to 
leave* tlu* hospital in a condition to care for 
themselves; and two others showed marked 
improvement. Treatments were given bi¬ 
weekly over an average period of three 
months; in some eases, tlu* patient’s tem¬ 
perature was raised to I Of 5 degrees and 
maintained for hours at that figure. 
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The size you want 
The type you want 
The value you want 


The accuracy you want 


You’ll find them all in the 
stock of any Wholesaler 
handling Type "K” 



RESISTORS 


The Metallized line is not 
only more accurate, more 
dependable — it is more 
complete. Say Metallized 
to your jobber and you 
will get our new Type "K v 
filament, now adopted by 
leading set manufacturers. 
Watch for this improved 
Resistor in sets at the Ra¬ 
dio Show in Chicago. 
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IIEMSTOIIS 




Are supplied to make capacity 
bridge meters, ohmmeters, 
voltmeters and high-reading 
milliammeters. They arc 
specified for laboratory stand¬ 
ards by leading engineers. 

Write for free charts, showing 
how to make these meters. 


INTERNATIONAL RESISTANCE CO. 

2006 Chestnut Street Philadelphia, Pa. 



Free with (lie purchdf* 
of TO rcpiitoM- 

Thf 

I. R. C. RtplMEtMiAl Guirdt 
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The Two Latest Books on 


RADIO SERVICING - 


Official Radio Service Manual 

and Complete Directory of All Commercial Wiring Diagrams 





Oll^uL 

Vm.i 

M.,nun! 

ru.M.i . n 


$ 3.50 

Copy 


fey HUGO GERNSBACK 


T he official radio service 

MANUAL is the greatest achievement 
ever atempted in the Radio Service Held. 
It is not only the OFFICIAL RADIO SERV¬ 
ICE MANUAL and Complete Directory of all 
Commercial Wiring Diagrams, but it contains 
a complete ami comprehensive course of in¬ 
struction for radio service men. Just off the 
press and more than 2 5,000 copies sold. And 
why not, when it fills such a universal need 
among Manufacturers, Jobbers, Dealers, Service 
Men and all interested in radio? The OFFI¬ 
CIAL RADIO SERVICE MANUAL is com¬ 
plete and gives you every circuit of every set 
manufactured of which there is any informa¬ 
tion. Its Iooseleaf and flexible leatherette 
covers enable additional servicing data to be 
added periodically. There are hundreds of 
time-saving kinks which will help to increase 
your business and profits. 

As the NF.W YORK SUN says, "It is diffi¬ 
cult to see how any service man can conduct 
his business satisfactorily and efficiently with¬ 
out this 3 50 -page volume” 


Over 1,000 Diagrams and 
Illustrations — 352 Pages 


Radio Service Man’s Handybook 

With Addenda Data Sheets 



T HE RADIO SERVICE MANS HANDYBOOK con- 
tains a tremendous amount of authentic material and 
practical information on Modernizing old receivers; 
Servicing obsolete sets; Repairing power packs; Construction 
of test laboratory equipment; Vacuum tubes; Set testing 
with analysers and hundreds of other similar subjects. Among 
the contributors arc Bertram M. Freed, Leon L. Adelman, 
Paul L. Welker, Sylvan Harris, C. W. Palmer and others. 

The HANDYBOOK enables service men to record notes, 
diagrams and charts on the special 48-page section of spe¬ 
cially ruled sheets included in the book. Over 200 pages in 
all—size 9 x 12 inches. 

Hundreds of Diagrams, 200 Pages, 
$2.00 9 x 12 inches 


GERNSBACK PUBLICATIONS, tnc. KC« 

96-98 Park Plaee. New York. N. Y. 

] enclose herewith c-tier-k or money oriler for $ . for 

which you are to semi to me poMaite prepaid the 

( ) Official Radio Sen ice Manual. $3.50 

( ) Radio Sen Ice .Man’s Handybook. 2.00 

OR BOTH BOOKS FOR $5.00. 


BOTH BOOKS 
for $5.00 


Name 
Address 
City .. 
Stac 


MAIL COUPON 
TODAY! 


Testing Methods 

(Continued from p<uje 723) 

voltmeter will show a rending; although, 
because of the resistance of the winding, 
it will he somewhat less than the actual 
detector plate voltage. 

Similarly, the secondary of this first 
transformer and the primary of the second 
transformer can he tested simultaneously 
by placing the test terminals on the grid 
and plate prongs of the socket of the 
first audio amplifier tube. This connects 
these two transformer windings, the volt¬ 
meter, the amplifier plate supply, and the 
“C" voltage in series. If either winding is 
burnt out, there will he no reading of the 
voltmeter. However, since the two windings 
arc in the circuit, the voltage drop through 
them will he considerable and the meter 
reading will he low. 

The speaker, or the primary of the out¬ 
put transformer, and the secondary of the 
second transformer can he tested by tomb¬ 
ing the voltmeter terminals to the grid 
and plate prongs of the second audit! socket. 

In all eases, the positive terminal of the 
voltmeter must he connected to the plate 
prongs of the sockets. 


PENTODE TESTING EQUIPMENT 
By Floyd Fausett 

M ANY radiomen who have investments 
in radio testing equipment are inter¬ 
ested in the adaptability of this equipment 
for the new test requirements imposed by 
tlie new power pentode tubes. The new vari¬ 
able mu tubes will not apparently introduce 
any problems by way of design limitations 
in present testing devices. 

In general appearance, the new power 
pentode tube is similar to tlie type H5, there 
being no top or side terminals. 'Flic base 
prongs or ’terminals correspond to the 
terminal arrangement of the type ’27, except 
that the “space charge grid" of the new 
tube lit ili^.es the terminal which corresponds 
to the cathode prong of the type '27. The 
space charge or pentode potential may he 
ascertained with present analyzers or testers 
in the manner prescribed for measuring 
cathode potentials, provided the meter range 
connected to the cathode switch contacts is 
adequate for accommodating the higher 
space charge potentials. These potentials 
will probably he about 250 volts. 

The Supreme Instruments Corporation 
has announced to the service trade that the 
Supreme Set Analyzer is adaptable without 
modification for measurements of all po¬ 
tentials involved in the new power peutoO 
tubes. This adaptability is automatically 
provided by the switching arrangement which 
permits the optional connection of any range 
of the meter across any tube circuit; so 
that cathode or power pentode potentials 
may he read on meter ranges of 3, 9, 30, 90, 
300 and 900 volts. The power pentode tests 
will best be accommodated on the 300-range. 

Adapters arc being furnished for all 
Supreme tube testing devices, so that these 
may he immediately adaptable for the new 
power pentode tests. The average tube test 
readings of the new tubes will he published 
by the Supreme Instruments Corporation as 
soon as available for the information and 
guidance of all concerned. 
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Operating Methods for Service Men 

(foul lotted from \uuje 717) 


buttons ]tressed) was plugged into the first 
R. I . socket. M’lien the set next stopped, 
Im>11 1 readings were perfect. The second 
H. F. stage was then tested in the same 
manner and, when tin* set became inopera¬ 
tive, no reading was shown on the grid 
voltmeter. A similar test showed the third 
It. F, stage (). K. In this manner, the 
defeet was finally traced to the second \{, F. 
grid eirenit and found in a shorting compen¬ 
sating condenser. Similar trouble was found 
oil the other two sets; hut in the tlilt'd 
It. F. compensator in one of them. 

These compensating condensers arc two- 
plate units, located in front of each vari¬ 
able condenser (except the first) and ad¬ 
justed with a set-screw which moves the 
front plate closer to or away from the 
other. No mica or insulating material is 
Used, to prevent the possibility of a short, 
However, to prevent the occurrence of any 
such trouble in future, small squares of 
gummed paper, a little larger than the rear 
plate, were pasted over it. 

This receiver model uses a rheostat, in 
series with the filaments of the ’2fi-type 
amplifiers, as a volume control; and it is 
on simple task to adjust this to the desired 
volume and control oscillation at the same 
time, because of tin* “thermal inertia" of 
tin* '2fi-tvpe filaments. The “11K" is an 
oscillating set and lack of this tendency is 
a sure sign of some defect or needed ad¬ 
justment. 

There are several means of overcoming 
this difficulty. The first (Fig. BA) is to 
use It. F. plate voltage control, Remove Ihe 
rheostat (solder together and tape well the 
two wires which connected it into the 
filament circuit) and replace it nit the panel 
by a /ill,mai-<ihin potentiometer, the shaft of 
which is carefully insulated from the chassis 
with washers. The “I» " plate lead. Tun¬ 

ning to the K F. by-pass condenser from 
the It. F. transformer primaries, is then 
cut and connected to the arm of the poten¬ 
tiometer': one side of the latter is then 
connected to the lead from the condenser, 
and the other to ground. (The choice of 
sides will depend on tin* direction in which 
it is desired that the control should operate). 
This system gives good control over oscilla¬ 
tion and reduces volume; hut there is a 
slight tendency toward musliiness at low- 
volume adjustments. 

To overcome this latter condition, yet 
another hookup was tried (Fig. :j|»); here 
tin* shaft of the resistor need nol be in¬ 
sulated trnni the chassis. The grid return 

from the second It. F. tube is disconnected 
from the chassis, and connected to Ihe other 
side of the potentiometer, tin* other side of 
which goes to the antenna post. Though the 

result may be n slight loss in selectivitv, the 

even control of volume and of oscillation 
will more than repay the trouble of making 
the change. For the plate-voltage control, 
a good wire-wound resistor is used to best 
advantage; for the antenna-grid system, the 
writer used a Cent ratal) earljon-type com¬ 
ponent. 

l.ow, mushy reception was finally traced to 
n partially shorted 0.1-mf. condenser in the 


resistance-capacity coupled stage of a Phileo 
“77"; in this set, reception will In* obtained 
even with this condenser open, though not 
very strongly. 

It is best to use some form of indicating 
output meter to line up a Phileo re¬ 

ceiver, because of the automatic volume 
control. With most receivers, when aligning 
the condensers by ear, it is common practice 
to turn down the volume control; Imt in 
this series, the volume control should lie 
turned all tin* way up. If an output iiiilliani- 
metcr is used, the voice coil may he dis¬ 
connected with some trouble; but, if an A. (\ 
voltmeter of low range (0-;t-seale will do 
nicely) is used, this will not be necessary, 

Recently the writer received a complaint 
of indistinct reproduction on low volume, 
though good quality on loud signals, in a 
Phileo “7(i." The volume control was sus¬ 
pected at once, from previous experience, 
hut worked and tested O.K.; so did the 
tubes. rile chassis was replaced in tin* 
console, with the speaker outside. On apph 
ing the antenna wire to tin; control-grid 
cap of the third R. F. screen-grid tube (to 
produce a limn) it. was found that the voice 
coil was slightly otT center. The dynamic 
used in this set cannot he adjusted visually, * 
or Iiy inserting small strips between voice 1 
coil and pole piece. The center adjusting 
screw should he loosened, and the voice coil 
shifted into its proper position. 

In the Colonial *\'J2 AC," ;l cause of 
fading may be found in the small four-unit 
condenser I dock in the first U. F. stage 
(Fig. t) ; this is part No, 1728. There are 
three such blocks in this model, each located 
at the left of its it. i*\ stage, with leads . 
at the base connecting inside the chassis. 
Their colors, as shown in the diagram, are 
red, yellow, green and brown; it is the 
capacity to which the red lead is connected 
which opened and caused the fading. This 
condenser is between chassis and the trans¬ 
former's secondary; across a 750,000-nlim 
red resistor. The remedy is replacement 
with the proper capacity, 0.1-mf. 


THE RADIO BLACKSMITH 

H \It!>F«NIN(S steel surfaces by nitro¬ 
genous compounds has been known 
since a very carl) date; hut the use of nitro¬ 
gen direct h is comparatively recent. it 
has lately been discovered in a Paris labora¬ 
tory, says .tniftfiitr H'lVe/e.*.*, that tin* pene¬ 
tration of the nitrogen, and consequent sur¬ 
face hardening, is increased thirty live times 
in depth by treating the steel in a field of 
radio-frequency oscillations. The case-hard¬ 
ened layer is then abmit a third of a milli¬ 
meter, or 1/72 of an inch, thick. 


ANOTHER WORD FOR IT 
***“¥"* KLF.St’R IPTI(>N“ is the word sug- 
M. gested by Lo Radio-1 adust rie, of 
Brussels, for the radio transmissions of pho¬ 
tographs, facsimile images, etc., which tin* 
public are apt to confuse with television 
when odd sounds of a mechanical nature are 
heard in the loud speaker. Transmissions 
of this kind, as well as true television, art* 
stilt given on the broadcast band in Knropc. 


IT’S EASY TO 
IDENTIFY 
1931 TUBES 



Look for Robust 


Rectifiers 

Ample and uniform current supply for 
every lube in the A. C. rodio set—that 
is the function of the rechfier tube. De 
Forest engineers have insured that func> 
tion with Ihese latest refinements: 

1- Speriol olloy hooks maintaining uniform ten* 
lion on fifomenti. 

2. Ingenious clomping to insure accurate pla'e di¬ 
mensions for equalized full wove rectification 

3. Carbonized plates insuring maximum heot 
dissipo'ion at higher outputs demanded by 
lotest sets. 

4. Tabbed filament to insure low-reiistance 
welds ond prevent weakened filament due to 
spot welding 

5. Exhaust port posi'ioned well below press to 
ova d leakage 

These and many other odvonced fea» 
lures found in every type of fresh De 
Forest Audion, insure Ihe 1931 perform¬ 
ance of any rodio set. 




DE FOREST RADIO CO. 
PASSAIC, N. J. 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 


A WOVE WHO CAN READ AND WHITE ran study 
Chemlslry through our *lu»i»ly vn-i>»rvd «»***■ 
don't need a higher education. sml >ou dor. t need 

any _ pret lout JESSXl™ r.dlo ju.1 plain 


hardeVVo understand than Hertrlcity or radio, 
sen^c and ordinary observation powers. 


We Can Teach You At Home 

Our ficull* Knows Just how- Jo mold 

{ftTVoSu« S>7o 1 . NK ^ l l!. engineer .nd author 
r™.?c Ik lots h..l morr *»■«.. mwi*TJ3,»X 
trachlng expcilence. Our rourse fits >oit for an! * " . 

position in' a ehe.nlc.l laboratory, and you do not 1»• 
to give up what you are doing now to !vani It- During 
eventual and week -ends you can work at home on U»e 
fascinating experiments and tlie delightfully simple but 
comprehensive lessons. 

Laboratory Outfit Free 

TITE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as pari of your t onrse. without 
charge, makes you the owner of a ,kdged 

all the materials and Instruments used by a full-tledgeu 
chemist. This working ktt. which Is shipped to }u« d 
the outset of the course. becomes your permanent J r 0P e ^* 
li Is a sturdy titled wooden raid tut containing over 100 
piece* of laboratory apparatus and chemical supplies. 

Big Money in Chemistry 

CHEMISTS ARE WELL PAID MEN. Not only will 
our training help you to get a better Job. but a 
while start on a new level, ^ou can patent the work of 
your hands and your bra hi, and perhaps make millions of 
dollars on a new chemical discovery. 

Every day the newspapers and magazines are full ot new 
items reporting new chemical discoveries—In mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli¬ 
ances. in paper-making, rubber, steel. Iron, vlyestuffs. tex¬ 
tile*. In fact in every well known Industry—and behind 
each of these dlwniveriea utands a well-trained chemist 
who knew how to lake advantage of opportunity! 


No Exaggerated Claims 

THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions, nor do we guarantee that you will imme¬ 
diately get a Job paying $10,01)0 a year. Rut many 
have done It and there Is no reason why you can not do 
it too. Often enough you read or hear about men who 
have found the highest recognition, from small, inconspicu¬ 
ous beginnings, and you wonder how they gut the ' lucky 
break.” Why. you wonder yearningly, couldn't you be 
Mich a "lucky” fellow? You can be—but you have to 
meet luck half way. 


Get Started Today! 

IF YOU WOULD LIKE To KNOW MORE ABOUT 
CllEMISTlO and If you are sincere In your desire to 
get out of the tread-mill of job anxiety and wage de¬ 
pendence, if you have ambition enough to want to become 
a chemist, and perhaps a famous one some day. you will 
not wait until tomorrow to And out how to go about ft. 
JU ML the coupon below today. There i» no charge and 
no further obligation. You will lie simply asking us to 
write you about something that you want to knoto. 


I Chemical Institute of New York, Ine. 

I Dept. RC-631 M ■ 

■ 19 Park Place. New York. N. Y. 

I Please send me at once, without nnv obligation on | 
1 my part, your Free Hook ”Oinmrt uni ties for Chcni- I 

■ lst«.” and full particulars about the Experimental ] 
I Equipment given to every student. 


1 

| NAME 

I 
I 


ADDRESS 


CITY. STATE. 


Profitable Service Business 

(Continued from iuuje 715) 


spite of business conditions; simply because 
1 use service as a business and not as a 
necessnrv evil and bavc tried to build for 
the future. 

1 find that a majority of men would 
rather have their service at night; so the 
service day starts at four o’clock and runs 
until eleven, except for the aerial erew. 

Meeting Cheap Competition 
The average production radio, after it 
lias been used 60 days, can be improved 20 
to 100 percent, by three hours’ labor of a 
good Service Man with the proper equip¬ 
ment. This is what 1 have to sell and my 
Service Men are trained to sell it. A man 
listening to a set operate, and knowing the 
receiving conditions in that locality, can just 
about tell how much benefit that kind of 
adjustment will give; and has a good chance 
of a fivc-or six-doll.tr job for which the 
set owner is glad to pay and will tell his 
friends about. 

We have the 50c and $1.00 Service Men in 
this town also; lmt 1 cannot see why they 
should worry any good service organization. 
Of course, they will get some business, but 
it is a class of service that a high grade 
shop docs not want. 

When a man complains about the $1.50 
service call 1 ask tiim whether he thinks 
that the man can get to his house and repair 
his set in less than an hour; whether he 
thinks a first-class mechanic will work for 
50 cents; whether he thinks such a man will 
give hint mi lamest test of his tubes; and 
whether he honestly thinks that the job is 
not worth more? 

My men never replace a tube unless it is 
defective or down ten percent. Every tube 
tested is marked and labelled with its con¬ 
dition, with the advice written on as to the 
date when they should purchase an entire 
new set. 

1 handle no cheap tubes. Nothing but 
standard brands and highly advertised and 
made by companies whose adjustment policy 
is fair. 

1 have seen over a hundred radio service 
shops come and go in this city ami have 
tried to analyze the cause of tlicir failures; 
in most eases, it was incompetence mixed 
with the idea that you can gyp the set 

owner and he will never find it out. An¬ 
other class start with the idea of getting 
all they can in the biggest chunks that 
they can get it in. Also, there are shops 

that fail to watch their collections; this 

alone has put more good high-class repair¬ 

men out of business than anything else. 

Psychology in Servicing 
There are two kinds of service: one for 
the mail, who likes to see the Service Man 
tighten 'up the inside of a set and check 
everything for tightness; and the other is 
for the woman who delights in a Service 
Man who, when he is through, takes a rag 
and some furniture polish and wipes off the 
fingermarks and a few scratches, (whether 
they are imaginary or real). 

And, above all things, if the Service Man 
must make dirt, he must clean it up; and 
he must listen interestedly while the cus¬ 


tomer tells him how he got California at 
seven o’clock without an aerial and what a 
wonderful set his old three-tubo blooper 
was. 

1 find that the customer is better satisfied 
with a man of some age even if he dnesn t 
know as much as a younger man might, 
for the majority of sixteen- or eightecn- 
year-olds are too eockv and have no sense 
of responsibility. 

There are two things in the service bus¬ 
iness that are absolutely necessary for the 
successful service shop. The first is the 
arrangement you have for taking care of 
vour telephone calls; the person who answers 
your telephone must know radios, must 
iiave a pleasing and sympathetic voice and 
be able to give information in a way that 
the customer can understand. Then, too, you 
must be careful never to send the same 
Service Man again on a job where the 
customer wasn’t thoroughly satisfied. 

The second is the appearance of the shop. 
Keep it painted and use colors that harm¬ 
onize. Keep the jmik hid away, anti have 
one rack in plain view for sets and ehasses 
brought in for repairs, and another for 
those that are done and ready for the 
owner’s call, or to be delivered, llave these 
tagged (with the charges plainly written on 
the front of the tag and what was done to 
the set, and the parts used, on the hack) 
and let the customer keep this tag. 

All telephone orders are taken in tripli¬ 
cate: one copy is kept in the office, so that 
the Service Sian may he reached by tele¬ 
phone if I have another call in the same 
locality; and the other two are given to 
the Service Man who is to make the call. 
The duplicate is given to the customer; and 
the original is signed by the customer after 
the full charges have been filled n and 
what was done to the set put on the hack. 
This signed copy is filed at the shop (in 
alphabetical order) and the file is used 
for reference and as a mailing list. 

Get the highest-priced gold-leaf signs on 
vour windows; for they are an index to the 
kind of business going on inside. They are 
vour hid for the prospective business gang 
by your place and are vour highest-class 
salesmen, whose service costs you nothing. 

Building Up a Clientele 

I have a number of calls every week from 
prospective set buyers who ask me which set 
is the best, or which set they should pur¬ 
chase. I name over three or four of the 
best sets and try to explain the difference 
between them and let the customer decide 
for themselves. By helping them decide, you 
are the first one they think of when they 
need service. 

Give information freely and courteously 
and, at the same time, sell yourself and 
your service. It may he a year before you 
get niiv results, hut it will pay dividends. 
And do not make your store a “hangout” 
for a bunch of “radio nuts” and “radio 
liars.” 

'When you sell a short-wave or television 
kit, tell the customer just what lie can 
expect. Then, if it works better than you 
told him, he thinks lie is smarter than you 
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arc; and lie tells Iris friends to get a kit 
and lie will help them Iniiid it. This means 
Imsiness for yon and that is what you 
want. 

A stock of ust*d and new parts is not 
“to he sneezed at”; and that will he better 
as short waves anti television become more 
popular. 

The best way to get yourself a real live 
mailing list is to get a bunch of station logs 
with your name and business on them, (let 
a high-class log that every set owner will 
like; then, when a customer comes into the 
store, give him one and ask him to write 
the names of a number of his friends on the 
pad, as you want to mail one to each of 
them. Also, have the Service Men work 
the same idea. A list of this kind has very 
little deadwoot 1 in it, and you do not have 
a lot of losses from sending advertisements 
to people who have no radios. 

Radio service used to he referred to as 
a ‘'game"; Imt that day is past and, fellows, 
if we want to survive we have to dig and 
specialize in our line. Forget competition 
and make ourselves stand out above the 
others in the same line. It takes time, Imt 
it ean he done: and don't he discouraged. 
Good times are coining. 

Now, I am not advertising R Aimt-('tt.\rr or 
tin* (Jernshaek Publications—hut they have 
done more for the radio Service Man than 
all other books and magazines published 
(and I take them all) and the serious perusal 


of them will do more to keep you up to 
date than any other one thing. 

From the illustration heading this article, 
yon will see that 1 am an invalid and that 
my means of transportation is a wheel chair 
in my place of business. For the outside 
I have a speeial-lmilt automobile which I 
have driven !>0,0iK> miles in six years; so 
von see that 1 get some pleasure out of 
life also. 1 absolutely do not trade on my 
physical condition and my first job, on 
meeting a strange customer, is to make him 
forget my condition and do business on a 
straight business basis, and to let him 
know that 1 want no favors or edge on my 
competitors. 

1 went broke in the auto service business 
eleven years ago and started in the radio 
business by building crystal sets. I have 
followed the business right on, having con¬ 
st meted ttil~ custom-built sets and serviced 
over 9,000 sets in that length of time. I am 
married and have made some money by 
using my head and one arm; so, fellows, 
you ean make it if you try hard and use 
the old bean as well as both arms and 
legs. I do not want you to think me 
egotistical, hut I am telling you what you 
can do if you concentrate ami try hard. 

I may later write some articles on service 
kinks and the methods I have found for 
(prick servicing of different sets, I am no 
'‘Hying service man"—and I have not been 
able to find one. 


“Instantaneous” Recording 

(Con Honed /row 725) 


Just 

published! 


The most 
important 
radio book 
of the 
year 

a complete, modern 
manual of practical atid 
technical radio information 

The RADIO 
HANDBOOK 

Including Telerisioti and Sound 
Motion Pictures 

By JAMES A. MOYER 
and JOHN F. WOSTREL 

Both of the Massachusetts Department of Educa¬ 
tion; Authors of Radio Reccizino 7 irivjr, Rractical 
Radio Construction and Repairing t etc, 

886 pages, 5 Vi x 8, 650 illustrations, 
flexible, $5.00 



after a few playings, an effect also due to 
the resiliency. These records ean he played 
hack a hunt fifty times, 

'The nitrate celluloid (pre-grooved) which 
is the kind used generally for recording, is 
highly inflammable and great care should be 
exercised in keeping it away from any 
flame. It should he stored in fire-proof con¬ 
tainers, The acetate celluloid, which is non- 
inflammable, also makes fairly good records; 
hut, at present, it is obtainable only in 
blank discs. 

'I’lic pre-grooved zinc composition record 
is the oldest instantaneous record and was 
originally used for home recording by means 
of the sound box in the acoustic phonograph. 
Recording was then accomplished by placing 
the disc on the turntable and singing or 
talking in a loud voice into the horn. At 
best the reproduction was faint. These 
records ean now he used for electrical re¬ 
cording with fairly good results. An ordin¬ 
ary phonograph steel needle is used for 
both recording and reproducing. 

This about completes a preliminary dis¬ 
cussion of the absorbing subject of instan¬ 
taneous (home) recording; it is planned 
that subsequent articles will bring to light 
many interesting and valuable hits of in¬ 
formation. Meanwhile, every owner of a 
home-movie camera, phonograph, radio set, 
or home-recording outfit (in fact anyone 
with practical interest in this subject), is 
invited to correspond with the writer on 
ways and means of getting the best effect 
in sound. For instance, you may want to 
know where to obtain certain sizes or types 
of records, pick-ups, motors, etc., or how 
to accomplish a certain result; and all this 


information you may obtain by addressing 
voiir inquiry to the Sound Recording De¬ 
partment of RaiuoA'hait. We are particu¬ 
larly interested in receiving suggestions, and 
discussing plans liv which sound recording 
may he profitably and interestingly applied. 


Service Man’s Open 
Forum 

{Continued from patje 719) 

that I do not sell radios. The free tost offer 
brings main calls that I otherwise would 
miss because of the fear of a stiff service 
call charge. Where the trouble is simple 
and is fixed in the customer's home, a 
minimum charge of one dollar plus materials 
is made. If the set must he taken to the 
shop, I make a careful cheek of it, and 
then quote a price for the job. in a few 
eases the prospect decides not to have the 
work done, in which case the free test call 
is a loss to me. However, this seldom 
occurs. 

The worst part of it is on the calls where 
a new tube does the job. In order to hold 
mv trade against the tube-tester Inters, I 
charge only for the tube. However, my 
records show that the hulk of calls are due 
not to tubes, as some advertisers wish us 
to think, hut to shorted condensers and open 
resistors. Many keep an extra tube or two 
on hand and when the set quits try chang¬ 
ing tubes—this self-service cuts out a lot of 
tube replacement calls. 

In giving the customer a price at which 


H KRK at lust is a handbook f 1i.it The 

a.. f«»r a complm,. dig.-sl ,.f unth<H'itati\•» 

ratlin data, both t ln>oivt leal and practical, in 
nnc logically arranged and thoroughly imh-vd vol¬ 
ume. Kmm the fundamental' ni electririn. mag¬ 
netism and electron theory right down to lull d«ta. 
on latent commercial ; ,n | indu.'iriul npplie.itim 

tills hook ooVep> I lie whole field of radio. \\ )-fi 
description*, definition', d.'ign d.o.i. practical ni»*fh- 
*k1s tables and illu.'tratioti> in pmhi'inn. 

Over 875 pages of latest data 
on such topics as: 

—modern transmitters. Pie/e cr\<4a1, lon^J modu¬ 
lar ion. etc. 

—commercial and amateur Mum-wave receivers and 
transmitters. Kennelly-HoaviMde layer, etc, 

—marine radio cfpiipmcnt, auto alarm, etc. 

—ardomobile radio sets 
—all latest lubes, photo-electric cells 
—television and sound motion pictures, etc,, etc. 

Space does not permit a full description of this 
book. However, we know this is the book for 
which you have been waiting. Therefore we make 
this offer: Send no money, just mail the coupon; 
examine the book thoroughly for ten days free; 
then pay for or return it according to its value to 
you. No other obligation. Send the coupon today. 

McGRAW-HILL — 

FREE EXAMINATION COUPON 

j McGRAW-HfLl BOOK COMPANY. INC., I 

j 370 Seventh Avenue. New York. 

I Send me Moyer and \Vn#tr»d—Radio n»n.l>M*ik pot [ 
I paid for 10 days* Free KxundrmiInn. I agroe in renbt | 
$5.on within 10 days of receipt ur to return the honk j 

j Name . | 

j Homo Address . J 

j Oity and State . | 

I Position . J 

| Name of Company....RC-iS-ni | 

j (WRITE PLAINLY ANO FILL IN ALL LINESl j 
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Always conceded hest in the field of 
supers 11. P. L. now outdoes H I 7 . L/s 
previous lies! ! The startling new circuit — 
the Hopkins Hand Rejector System — now 
brought to mechanical perfection A de¬ 
gree of sensitivity hereto)ore undreamed 
of. Needlepoint selectivity with stark 
realism of reproduction. Inter terence 
abolished 1 Side-band cutting positively 
eliminated! Tuning ease that is un¬ 
canny—a child may operate it as efficiently 
as the engineer ! Absolute freedom from 
any and all troubles. Enthralling tone 
that beggars all attempt to describe. The 
power of screen grid, the ascendency of 
the super-heterodyne brought to its great¬ 
est heights in the art! 


Mail This Coupon 


I 

High Frequency Laboratories, 

Dept. C345 | 

3900 No. Claremont Ave., Chicago j 

Without cost or obligation to me, 
please send me your new Brochure 
describing supers and the New 1932 I 

H.F.L. Master tone. I 

I 

Name . | 

Address . 

City . State. j 


Custom-built — Engineer- I ested 

Custom-built in limited quantity with 
watch-like precision. Each tested lor 
hours on the air and certified as perfect 
by an accomplished engineer. For those 
who demand the finer tilings hut also 
appreciate the necessity of good value. 
Modest overhead, efficient operation, eco¬ 
nomical. direct distribution, bring this 
masterpiece to the ultimate owner at an 
amazingly low price. 

Compact Console Model 

In tune with the modern trend, the 
New 1932 H.F.L. Mastcrtone is com¬ 
pact — the chassis only lOF/'xwith 
8 1 /' high front panel. A\ailable in two 
lieaiitil'ul consoles — in the latest small 
compact designs. 

“WHAT to TOOK for in 
A SUPER” FREE 

Write now for this enlightening Bro¬ 
chure. The coupon will bring it. gratis. 
No salesman will call — you will not be 
importuned to buy. Write now and be 
prepared to purchase your new super 
with full knowledge of what to expect. 

High Frequency Laboratories 

Dept. C345 

3900 No. Claremont Ave., Chicago 


I will fix the set, 1 make it a fair one; 
but enough to pay the proper profit on 
good materials for whatever replacements 
are mailed, plus a proper recompense for 
the work involved, 'flic tact that the eas¬ 
terner knows the price of the job before 
the set goes to the shop inspires confidence, 
and helps a lot. With a good analyzer and 
careful cheeking, it is possible to do this. 

Mid, in the few eases where I cannot he 
sure of the total expense iill the set is in 
the shop. I tell the prospect this; naming the 
probable total eost and stating that 1 will 
verify this estimate by phone as soon as I 
get the set to the shop. Once the set was 
at the shop, 1 never have lost the job yet 
IL B. Lawton. 

9 Chester St., Glens Fulls, N. Y. 


Service Men’s Notebooks 

{Continued from pofte 719) 

to the factory conversion is that the control 
must he turned counter-clockwise to increase 
volume. 1 have solved this by reversing 
the shaft and mounting on the outside of 
the tuner; or a right-hand 2000-ohm rheo¬ 
stat can he used, instead of the left-hand 
component used in tlie factory job. 

Another fault of the converted job is tin 
fact that the connecting cables have t< * 
high a resistance for the heavy current 
consumed by five or six *27 tubes ami (in 
the .Models “A-32” “\-40’*) l.wo ‘15 output 
tubes. In many cases, the heaters in the 
ILF. tubes are not at voltages sufficient!) 
high to give proper operation, and this 
causes insensitivity; although '27s of sonic 
makes are less atlected by this condition. \ 
supplementary pair of No. 14 leads, In-tween 
power pack and amplifier, will help a lot 
in this case. 


RADIOL A CATACOMBS 
By George F. McCann, Jr. 

ADTOI.A catacombs are sealed, and 
their construction seems to be a mystery 
| to many Ser vice Men. This attitude is hardly 
justified, however. All parts are fastened 
directly to the socket assembly, resulting 
in a very compact job. When heated (see 
page ti70, Mav Haiuo-Craui) this assembly 
will come out of the can completely, though 
rare to avoid breaking the small wires must 
be exercised. The wax may be melted from 
it, the last traces being removed by passing 
it back and forth over a gas flame. 

If an audio transformer is open, it may 
la* removed by taking out two screws hold¬ 
ing it to the frame; mark the colors of the 
four leads before unsoldering them. If 
necessary, a transformer from the “RC \ 
_0” may be used, after removing llic cover; 
tin- color code is exactly the same. 

If an audio by-pass condenser is open, it 
may be unsoldered and removed; there will 
be a slight change in tone, hut this will 
hardly he noticed on most speakers. \n open 
intermediate will cause some trouble; hut 
these are well separated and may he re¬ 
moved by unscrewing the core. Be certain 
to note the sparing; for this is important 
to give maxiimnn results and avoid a 
Whistle. 

It is a pleasure to work on these sets, 
and there is no reason why they should he 
avoided as at present. 


TUBE CHECKER 

Transformer supidiei 1. Pi. 2. 2%. 3, J vnlu. 
Tull 10 wail* raparity. Kqt tc*t bench, preheater or 
building all mhe tub* rbn-kcr. $1.85 net, Shipping 
weight. 5 lb^ I'iiII inMim-i Ions included for building 
tester. 

CAPACITY METER 

Complete. con>l>t* of n-2."» \.c lullllaitinieter. special 
li\«p range .VC tranafuruH-r calibrated chart and in- 
Stntilious. Will tui-auure l lll in f, to 12 in.f. !$lill> 
ping weight, tf lb*. $4.23 net. Please add PI*. 

Instruction* only for building altovr. 10 cent* stamps. 
Will ship C O.I). service men and dealers. Uuaraulecd 
satisfactory. 

L. & L. ELECTRIC CO. 

336 Madison Ave. Memphis, Tenn. 


SERVICE MEN — 

DEALERS 

A few minutes of your time NOW, spent 
in reading the interesting announcement of 
the OFFICIAL RADIO SERVICE MANUAL 
which appears on page 748 of this issue, 
might save you hours of time in servicing 
in the future. Every dealer, Service Man 
and custom set builder should have a copy 
at his disposal. 



H. F. L. Now Perfects 

The Super-Sensitive Super-Selective 

SUPER-HETERODYNE 

WITH HOPKINS BAND REJECTOR SYSTEM 

NEW 1932 MASTERTONE 


♦ 
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Hotel Installation 

(C'ou/oinrti from pone 727 ) 

There nrc* about 2500 rooms, each of which 
has a foiir-w.ty M*leetur switch and speaker. 
During the day and evening, loud speakers 
will he thrown on and off the system. Ilow- 
cwt, if we keep data of the actual speakers 
in use, uv would find that they approximate 
an average nninher for any particular 
period. Thus an avert*ye iiupedaiK'e must 
he derided upon as the actual “working" 
value. One of the major mjuirements is 
that the addition or subtraction of a large 
group of speakers on the system shall not 
greatly affect the response-ell aracteristic of 
the other speakers. (One of the greatest 
faults of trade practice is that different 
manufacturers rate tin* impedance values 
for transformers, speakers, etc., at different 
frequencies; one uses 1000 cycles, another 
500 cycles, and so it goes. Personally, I be¬ 
lieve that KKH) cycles is an excellent fre¬ 
quency for impedance matching.) 

There are about 00 reproducers on each 
floor, as shown in Pig. 1: and the manner in 
which each floor is tied in is illustrated 
in Pig. 2, which shows the connections to 
the “riser’* on the South side of the build¬ 
ing, these leads being duplicated in a North 
side riser. 

If all our speakers are of the same make 
and contain similar values of resistance, in¬ 
ductance and impedance, then for all prac¬ 
tical purposes we can solve our matching 
problems using the given manufacturer's im¬ 
pedance value as a matching standard. 

Also, since a great many speakers must 
he connected in parallel, it is important to 
know what method of computation to use 
in order to find a final or total value of the 
combined impedances. Naturally to solve 
such a problem in “complex,*’ or by alter¬ 
nating-current analysis, would result in 
mathematics entirely useless to the majority 
of the readers. For all practical purposes, 
however, it is possible to design an excellent 
system using the given impedance value as 
a matching standard and using the law of 
parallel resistors where speakers are con¬ 
nected in parallel. 

With this factor in mind we can solve 
for the following problems: (1) The im¬ 
pedance of an average group of speakers 
which the system will actually use on each 
channel. (2) The power in watts reeptired 
to supply this average group of speakers. 
(’I) The design of an amplifier to supply the 
required power. 

The use of dynamic speakers in such a 
large installation would he poor policy, both 
for reason of cost and necessary field sup¬ 
ply; therefore, magnetie speakers should 
he used. 

Their impedance should he of such value 
as to have little, if any effect on the average 
impedance of the entire line when thrown 
on or off the line. 

Since there are four channels in the sys¬ 
tem and approximately 2,500 rooms, we 
can assume that the four channels are to 
he evenly distributed at any one time. Then 
there will he 25(H) t or 025 listeners per 
channel; we can take this figure as our 
average minimum. However, there will be 
periods when an important event will he 
broadcast; since there are usually at least 
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Y ou arc 
radioman; 

You are ambitious to 
ahead rapidly in radio; 

You realize the necessity of 
a directed training in the en¬ 
gineering principles of radio 
but are unable to take advan¬ 
tage of college training,— 


send in the coupon 
for our new illustrated 
book, "Modern Ra- 
. dio.” It will give you 

complete details of an 
11 1/ / 1' advanced home study 
course in Practical Ra¬ 
dio Engineering 
written for the experi¬ 
enced radioman . 


E. H. RIETZKE, President 


radiomen 
In radio since 1913. 


Capitol Radio Engineering Institute, Inc. 
3166 Mt. Pleasant St., N.W., 

Washington, D. C. 

Box RC. 

Please send me, without obligation, your new 
1931 issue of “Modern Radio” explaining your 
advanced course in Practical Radio En¬ 
gineering. 


Mi First Instructor at Belletnc 
y* Three and one-half years Instructor 
IP in Charge of the Wavy's ad i a nerd 
JJ course for Chief and First Class /U- 
j| diomen at tfjc Xatal Research Labor - 
Mi atory , Belle t uc^ D. C. Dei eloped for 
Mi the Saty what is recognized as the 
|JF“ finest residence course in advanced 
radio for the e\ per ie need 
JJ in the country . 
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Name 
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Position 


The WORLD’S GREATEST All-Wave SCREEN GRID SUPER 



Operates entirely from A.C. Line 
C omplctely Shielded Throughout 
Covers All Wavelengths from 15 to 
600 Meters 

Tunes as easily and smoothly on the 
short wave as it does on the 
broadcast band 

10 K. C, Selectivity Over Entire 
Band 

Selectivity and Sensitivity so great, 
distance range is unlimited 
Power Detection 
Push Pull Amplification 
1 nil Natural Tone 
Not a Trace of Hum or Distortion 
Steel Chassis 
Simplified Construction 



for TONE. DISTANCE 
and SELECTIVITY 

The model L-32 Ultradyne, with the Dynatron 
oscillator, works equally as well on short waves 
as it does on the broadcast band. 


ONE OF THE MANY LETTERS FROM 
ULTRADYNE enthusiasts 
r It Ml It Mill) ( o 
i<i?i, \ 11juti( \\c 

1-ncklMi. V \ 

<h iilli mi ti 

Umft-ii \<nlr I Itmhiii tx'll anil Parts 
ttml Iu4<l >aiiir <iiinpMvtv a->einhlr<l four 
liniir. but 1c i> rr*il<\ "illiirisiHfr 1im\ 
'ioij'H il w i" lo fellow \«ilr In>< lulloiv 
miiiI It nu\ inttrc-i \nii to know tfMt twenn 
niliiuiri jft»r 1 i mult- iil tin vet 1 imi'r I 
hi ti’rjvW t II KI.MM-'OKU fM.I.WI) 

"(Marmlr MARTIN ZINK 
t»< rar«l Axe, linmx, N. V. 


ULTRADYNE BOOKLET 

Send 25c for this booklet which tells how to construct and oper¬ 
ate the Ultradyne MODEL L-32 Receiver. This booklet also 
contains life-sire picture diagrams and lay-outs of the entire 
set; also, life-sire wiring diagram of the entire circuit showing 
every wire location and connection. 

ULTRADYNE KIT 

The kit contains 3 specially tested and matched Uttraformers 
with double compensating condensers in aluminum sealed cans 
I special steel chassis drilled and pierced as per spec i fleet ions, 
all icady for mounting, three rubber gremmets and 4 Ann r A 
coil mounting pillars and INSTRUCTION BOOK - > </ SI) 
LET. List Price. JU 


TRAUL RADIO CO., 1076 Atlantic Avenue, Brooklyn, N. Y. 
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The 3rd Supplement 

to the 

OFFICIAL RADIO SERVICE MANUAL 


Is READY for Distribution 


NOW! 


SUPPLEMENTS Nos. 1, 2 and 3 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable — 


O NE of the most important achievements in recent radio 
book publishing comes with the completion of the 
first three Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub¬ 
lished every sixty days during the year. The pages of the Sup¬ 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose-leaf form) and in make-up. 

The third Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir¬ 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost—only $3.50 a 
year—is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 


Some of the features 
in the third Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Radio—Phonograph installation, 

Wattage of Radio Receivers, 

R.M.A. Color Code, 

Fada Resistor and Condenser Values, 

Canadian Circuits. 


LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 3 


Sentinel 

Erla 

Stewart Warner 
Story & Clark 
Brunswick 
Radiola 
Victor 


Audiola 

Philco 

Canadian- 

Westinghouse 
DeForest Crosley 
Ambassador 


Electrad 

Loftin-White 
Kellogg 
Bosch 
Silvertone 
New Midget 
Circuits 


M AIL 
COUPON 
T O l) A Y ! 


SU BSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

$3^ A Year 

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 


GERNSBACK PUBLICATIONS. Inc.. It< . 

9B-98 Park Place. New York. N. Y. 

I « ih lii.e f»>r wftirlt >ou un* to enter my .uBo-riptlon 

fiii t In* Sut>i»lt*ineiu < of the OPPli’lAI. RADIO SKllVIl'K 
M \\l \I. It U understood that the Supplement, will he 
mulled to ... lea.t dx times during the >ear. No Supple¬ 

ment will lie -old singly. 


Name . 
Address 


This is a very small cost when you consider that for the whole year a Supple¬ 
ment will be mailed to you every other month. Those who already own the 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 748 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 

June 1st August 1st October 1st 


* 


City... 


Si aU* 
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Fit*. 1 

The south half of a typical floor of the Hotel 
\crv Yorker, showing radio distributing system. 


wo stot ions broadcasting such events, if we 
isMinie Unit the entire house will listen on 
ither of these two channels, our average 
no n ii 11 nin should lie 1250 listeners on each 
‘haunch 

Vow, if provision is made for additional 
lower output for such occasions, it should 
ic possible to reduce the size of the regular 
impiifier. Therefore let us take as an aver- 
tge working value a nninher somewhere 
ictween our assumed minimum and innxi- 
i ■ 1 1 m values; 800 is an excellent figure 
tvhieli should tit the final solution. Having 
leehled on 800 as our average nnmher of 
speakers, we must next realize that our 
speaker impedance must lie fairly high in 
jrdcr to have negligible effect when a group 
s thrown on or off the line. The actual 
lesign of such a loud speaker is beyond the 
>eopc of this article; hut an impedance of 
1000 ohms is satisfactory. 

Distributing the Load 

Now if we put 800 speakers all in parallel, 
md each speaker's impedance is 1000 ohms, 
then otir total impedance is 1.25 ohms (1000 
livided by 800). 

An output transformer with a secondary 
if 1.25 ohms would have to he built with a 
fairly heavy wire. If, however, we could 
double the total output impedance not only 
■mild we decrease the size of the wire hut 
the impedance value itself would he much 
easier to match in the transformer. 

To double the output impedance we must 
either cut our total average number of 
speakers down to MW or increase the indi- 
\ idual speaker’s impedance from 1000 
ohms to 2000 ohms. Kitlier way will accom¬ 
plish our purpose, hut the most logical and 
best method however would he the former. 
That is, we build two amplifiers, each of 
which would supply 400 speakers; then, by 
connecting the inputs together, it is possible 
to supply the load with the same input. 
This i> the method used here. 

Our total output impedance should now 


be that of 400 speakers in parallel, or 2.5 
ohms; which is just twice the value with 
800 speakers. So that we have broken our 
output into two ecpial branches, each having 
an impedance of 2,5 ohms. Let us now 
suppose that our line is fully loaded, or 
that MM) speakers are in use; and that, sud¬ 
denly, 100 speakers are thrown off the line, 
leaving the remaining .'100 still connected. 
Our impedance variation will he from 2,5 
to 3,4*1 ohms, which is negligible in effect. 
The loud-speaker load in the hotel can be 
compared to that of an ordinary electric 
lighting system, where the actual loud is 
fairly constant except during peak hours. 
This is due to the fact that, as one load 
speaker is thrown on another is thrown off. 

rile frequency response of the installation 
is excellent; the most important reason for 
this is that with line impedance of such a 
low value, the impedance variation with 
frequency change is very low. This results 
in a uniform distribution with surprisingly 
good reception. Also the fact, that almost 
the entire load may be thrown on or off the 
line with little if any effect on the recep¬ 
tion, helps the response-characteristic to 
“keep its figure". 

Tests made on the type of loud speaker 
used here indicate that 50 milliwatts is 
ample power for the average hotel room. 
Therefore, since our unit amplifier must 



The risers to different floors branch off from 


the shaft as shown. 


supply 400 speakers, each must have a power 
of twenty watts. Since there are four 
channels, and as each channel requires two 
20-watt amplifiers, a total of eight are 
used to supply the entire load. 

{To he continued) 


Double Turntable 

{Continued from \>n*je 7.'W) 

are shown diagratmnatieally in Fig. 2. The 
narrow roller (1) which rides over the 
surface of the film (.*1) is partly visible 
behind the large slotted roller, (2). The 
former roller is held in contact with the 
film by means of the spiral spring (5) visible 
in the film switch assembly. This spring 
pushes tlu* narrow roller into the slotted 
leader, thus allowing the contacts of the 
lilm switch to conic together. 

Fig, M shows the electrical connections 
of the film switch, relay, and clutch magnet. 
Since the current necessary for the opera¬ 
tion of the magnet is too great to he handled 
by the delicate contacts in the film switch, 


Make 

Depression 

Pay! 

Take advantage of the present de¬ 
mand for repair of old receivers! 
Build strongly for the future, and in¬ 
crease your business by giving GUAR¬ 
ANTEED REPAIRS. 

You can do this safely by using 
Radio's Finest Parts— 

POLY MET 
PRODUCTS 

Standard of the Industry 

FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low-price 
introductory offer. It will also bring 
you the new 1931 Polymet Parts Cata¬ 
log, containing many service helps. 



POLYMET MFG. CORP. 

829 East 134th St. 

New York City. 

Send me your sensationally low-priced in¬ 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the new 193 1 
Polymet Radio Parts Catalog, without 
charge. 

Name 

Address . 

City .-. 

Stale 

Mark Proper Square 

□ JOBBER, □ DEALER 

□ serviceman □ custom set uun.ruR 



Amazing Low Price! 

Quality Performance 


Six tube triple screen-griiL 
twine 3-224. 2-227 anil 
1 245 power tube. Easj 
to install. Will flit any car. 

Single dial control. We 
enarantee that this set 
will pull in .stations within a radius 
of 1,000 miles and that it will de¬ 
liver the volume and tone qualities of 
an elect rie set. or your money refunded, 

PRICE OF SET ONLY $20.00 __ 

Price Complete, including tubes, batteries. . 
namic shaker and suppressors, all ready to Install 
and use, $39.50. Send $5.00 deposit with order, 
balance f\O. D. On foreign orders remittance in 
full required. ORDER TODAY. 

CHAS. HOODWIN CO. 

4240 Lincoln Avenue, Dept. W. ISO Chicago, Illinois 
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Three Months Guaranteed 



Sold on a 3 Months’ Free Replacement Guarantee. All tubes are carefully Receiver 
and Meter-Tested before shipment and carefully packed in uniform "RED SEAL” 
boxes. Do not confuse these HIGH QUALITY tubes with any other "low priced ” 
tubes . Invoices Stamped with expiration date of Guarantee, 


WDll 

? .65 

199X 

$ .45 

230 


.. $ .60 

210 .. 

. $1.00 

WD12 

.65 

200A 

.35 

231 


.60 

222 

1.00 

112A 

.35 

201A 

.35 

232 


.75 

250 .. 

_ 1.00 

120 

.35 

224 

.35 

240 


.35 

281 

1.00 

171A 

.35 

22 6 

.35 

245 


.35 

171 AC 

.35 

199 V 

.45 

2^7 _ 

_ .35 

280 


.35 

BH type 

1.35 


Terms to rated accounts, otherwise 20% with order; balance C.O.D, 

5% discount for full remittance. Write for quantity discounts . 

24-hour service. 

RED SEAL TUBE COMPANY, Inc. 

5tt \\ cat 21st St, Now York, 


RADIO MAP 


OF NORTH AMERICA 

Showing all Countries, States and Provinces ami all Cities having a 
broadcasting station 

Printed on good paper, 22 x 22, with cover 
Simple method of measuring distances 
Time zones accurately shown 

Contains complete list of broadcasting stations arranged geographically, with power, 
call letters, frequencies and key for instant location on map 

Price only 25 cents 

Every radio listener should have one 

RADEX — The Radio Fan's Own Magazine 

Contains the most complete, accurate, up-to-date list of broadcasting stations 
published. 

Cross-indexed by dial number, frequencies, \\ave-leng.hs, call letters and coun¬ 
tries, stares and cities. 

So arranged that merely entering dial numbers calibrates any set dials even 
for stations never before received. 

“WhatV on the Air Tonight?” and ’ What’s Wrong With My Set?” are two 
regular and interesting features. 

25c. per copy, $1.75 per year 

THE RADEX PRESS - - 1313 Sixth Street, Cleveland, Ohio 


PATENTS — TRADE MARKS 

All rases submitted pi von personal attention by 
ruetiilieia of the linn, lnlontialion and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 

Tatcnt Law Offices 

475 OURAY BLDG., WASHINGTON, D, C. 


/”\N Page 754 you will find an interest- 
ing announcement on the Supple¬ 
ments to OFFICIAL RADIO SERVICE 
MANUAL. It takes hut a few minutes 
to read full particulars about this message. 


Bronze Dial Cable 

Ktrti :i Mtpplv on haml thru- :m<l money. 

Special Imv prices for Sen Ice Men mid Heaters, 
so rt. coil. 7t. foot ino-ft coll. 5e. foot 

2 ri 0 -ft mil. 4c. loot 50b-ft. coll. 3c. foot 

•fsin tai<1 sly.r used bv leading ni;itinflictnrm of radio 
his hating drum t>iu* dial'. Mailed C.O.D, Address 


134 So. 


MULLINS 

Mason Ave. 


DIAL CABLE 


Chicago, HI. 


RADIO DIAL CABLES 

MAJESTIC — BOSCH — R.C.A. 

5 for $1.00. $2.00 i]iiz. IM.,I itlile Win*. 4e. ft 
S|»-riiil (fnutit lt\ 

Lull remittance must aeeompae\ i til in tiers 
muter $10.01) 

BELL RADIO CO. 

1039 INTERVALE AVE. BRONX. N. Y. 


a relax is provided and connected as shown 
in the diagram. 

Fig, 1 shows the slotted leader. The slot 
is a quarter of an inch wide and extends 
along the center of the film for a distance 
equal to four picture frames. The total 
length of the leader is equivalent to twenty- 
two picture frames, or a little over sixteen 
inches. One end of the leader is cemented 
to tin* end of the first 1,000-foot length of 
lilm, and the opposite end is cemented to 
the beginning of the second reel—exactly 
ten picture frames ahead of the “start 
frame,” Successive leaders are cemented be¬ 
tween reels in the same manner as described 
above. 


SLOTTED 

ROLLEI 


FILM 

r 


NARROW. 

ROLLER. 




OK 


film 

^ SWITCH 


TO D.C. 
SUPPLY 


RELAY 


-*^-£^C0NTACTS 




CUTTCH RELEASE 
/ MAGNET 

GRAB HOOK 


1_ „ - 

RELAY CONTACTS L_ / , 

ilWJ 

Shaft to s “" t .° 

- gh 

* h it g — 


turntable n«i 

^_ i 


SHAFT TO 
PROJECTOR. 
GEAR BOX 


CLINCH 

GEARS 


0 


f;*. a 

The slot in the film senes as u steitch to oper¬ 
ate the t el ays shown, which ehanoe over tlises. 


'Hie double turntable is economical in first 
cost and is readily attachable to any 
standardmake projector (using any si/e 
of till 11 from lti to -T2 mm.). By its use, the 
purchasing of an additional projector and 
associated sound reproduction attachments 
are rendered unnecessary, since tin* results 
obtained will he more than satisfactory for 
ill small installations. The double unit may 
be used in connection with a sound-on-tilm 
attachment, if this added feature is desired. 


SEVEN-METER TELEP4IONY 

T IIF radio-telephone apparatus to lie 
use*I in the nexv ultra-short-wave system, 
linking the Hawaiian Islands, represents the 
highest-frequency equipment yet utilized out¬ 
side* of the laboratory: and special construc¬ 
tion is necessitated by tropical climates. 
Eight stations, on the island of Oalui (the 
“rentml”). Hawaii, .Maui and Kauai, serve 
as links in the wire system of Hawaii, which 
also has a radiophone connection to the* Bell 
System lines on the continent. They will 
operate between 7 and S meters (10 to I1T.5 
million cycles) and, because of the peculiar 
phenomena of extremely short wave’s which 
travel only in a horizontal plane, it will be 
necessary to erect the apparatus on the 
.-.1 mini its of extinct volcanoes in order to se¬ 
cure sufficient elevation to overcome the 
earth’s curvature. 

The transmitting ami receiving apparatus 
are enclosed in specially-insulated cases to 
protect the mechanism from tropical insects, 
moisture and volcanic gases. Most of tin 
metal parts are of brass to prevent rusting, 
and the condensers are made of a special 
alloy with a zero temporalnre-coeflieient, so 
that varying temperatures will not affect the 
delicate tuning adjustments. 
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Craftsmen’s Letters 

(Cunt in tied from pupe T*i5>) 

completely through it, and eenientiiijr a 1 4 - 
Ineli hnkelite or hnnl-ruhber rod of tlie <le- 
Mretl length half-way through the knol> (as 
at B.) The condensers, of course, are 
mounted to suit the experimenter. 

Ralph l’. Jackson, 

71 Jllnt Street, Cortland. Me. 


COPPER-PLATED GROUNDS 
Editor, Radio Uit.\rr; 

I have not seen the use of proper aerials 
emphasized siillicioiith ; in the matt scramble 
of companies outdoing each other in lii;rli- 
powered sets with more tidies and more ex¬ 
pensive cahinets, the essential value of 
aerials and grounds seems to be overlooked. 
(MV ore under the int pi'ession that in the 
popes of Uaimii-Ch.ut, at least, a pood deal 
of .spare has I teen pi veil re pula rip to this 
subject — Editor.) 

Each set mpiires its own particular 
aerial. K.U.A. superheterodynes and others 
of that type take a 50-foot lead-covered 
aerial, with the lead covering grounded two 
or three times on separate grounds. Also a 
eopper-and-vitriol ground is essential. (Two 
pounds of junk copper buried three feet in 
the pound, with half a pound of blue vitriol 
[copper sulphate] on them, and wet every 
two or three days) to obtain distance and 
remove static. 


INSULATOR. 50 FT AERlAL WIRE. INSULATORS 

- A\ 

WIRES ^ 

r/i4iuerren nwi \ 

/r\ 


POINT 0NLV "~- 

6R0UN0 GROUND ^ 

(water PIPE, i w !* e 


ORRAOtATORji RA0]0 ^ 

£T 

" .00025-MF 
FIXED CDND 


Mr. Biek ford's fa u aerial affords a pood deal 
of pickup, us may be seen. In some locations, 
perhaps too much. 


A 12-iiieh cylinder of 'I'l pinjrc copper 
answers for a Majestic, removing static 
100% in connection with a eopper-and- 
vitriol pound. Also, a seven foot hv cijrht 
inch copper screen answers for a (1 relic and 
others of that type. 

For tuidpt sets, a fail aerial with water 
pipe pound makes perfect reception. 
Spread out a number of aerial wires from 
live to ten feet, and slope them downward. 
They should he pointed toward the prin¬ 
cipal stations, for local reception. We pd 
Cincinnati on a Jackson-Rcll here with this 
hookup, with volume and tone to etpial a 
Victor, or any other hijrh-powered set, 

Philcos act better with a 100-foot straight 
aerial, pounded on a water pipe at the 
far end. 

These hookups eliminate static, power 
line and transformer interference 100 %, 
Kurd L, HtcKrouu, 

100 Xorth Hope St., Los Jnpetes, Calif. 

(While we cannot piarantcc that Mr. 
Bickford's prescription will cure all static 
troubles, or brin*; in distance for other 
readers, we reprint his interesting experi¬ 
ences. While every set of one mode] is as 
near like another as the manufacturer can 
make it, no two locations in the United 
States are exactly alike for reception; and 



Now Itoadv 

The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 


Endorsed by the 
Radio Service Managers* 
Association of New York City 


by 

John F. Rider 

Complete with the FREE Question 
and Answer service. 

This volume is the most extraordinary lx>ok 
ever prepared for the radio service man! It 
represents the data compiled during the past 
11 vears and nothing ever published for use 
by the Radio Service Man is as complete and 
as comprehensive as this work by John F. Rider. 

More than 950 pages! 

More than 1500 diagrams! 

Whatever your problems in connection with 
radio service work, the 1931 Trouble Shooter's 
Manual will supply sou with the vital data con¬ 
cerning the circuit, the ticket layout, the set 
analwer voltage data, the color code, the in¬ 
ternal connections of enclosed units, chassis 
structure, peculiarity*- in the radio receiver. 

If you hax'c any special problems John F. Eider wifi be plod to furnish you whatever 
additional data von may require. If you pit hint sc the manual your questions will br 
answered free. 

I*or the first time since the existence of the radio service industry, ONE Ixink contains 
ALL valuable data. We want volt to under-iand that John E. Rider -pent nineteen (19) 
months compiling this lawk. In it jon will find the WHOLE line of receivers manufactured 
by the popular American and Canadian receiver manufacturers. 

COMPLETE — COM RKEll EXSIVE—UR-TO-DATE—it covers the entire radio and public 
address field. 

The !*»ok is divided into eleven (11) sections. 

S<N thin 1 A modem [Indio Service and Twuhle SIiiniiIidi t‘onr-e. 

Section 2,—An c\plan.n iun of the i>r 1 mI ides stud aptdit.itlull ul Set Analyzer-. 

Sc«Hon :i.— ViH-inini Tube l>niu ami Tahir-. 

Se*ilmi L Wiring diagram- nf ALL i«»*»ul.«r enniinen ini tnrivci- niannfm lined -hue 1D2H. 

Sei'iiuii j.—Wiring diagram- nf inildh ;uldr<->- and letter umplillcr.-, iiielu-ive ol I lie products of the m«»st 
f.tmiHi- mamifattni t-i 

Section ♦!.—Wiring diagram- of Al.b popular climirmui- and po«ei 

Sc< flop 7.—Wiring diagram- of Al.b popular slum w.oc h-miw-i- and adiipior-. 

Scitimi S. Wiling diagram- of Al.b |Hi|ndur kit receiver-, oid and new. 

SeitInn i>.—Wiring diagram- of 1 1■«- popular Set Anulyzu-. < Id and new. 

Sect ion in. Wiring diagram- ul midget re« elver-. 

Scni.ui 11.— Pmiliaril ie.- in radio ic<rl\ri.-. a M-iifon which you ran iciiuue from the hook. Idml 
-iparatcly and carry wiiii you. Till- -ottmi I- a di-tlint intimation in radio -ervlce 
litcratmc. U will tell vmi of any -pecial tc.itiiii- width you mu-4 know- of when toting 
tin- re< elver Kvi-ry •nunnm ial ireeivcr in the 11*31 Trouble Shooter's Manual by Rider 
b- mentioned in till.- section. 

No matter what other bonks vmt may have. YOU NEED THE 1931 TROUBLE 
SHOOTER'S .MANUAL because it include- mam diagram* and details which have NEVER 
RE BORE appeared elsewhere. . , . This book contain- mam diagram- which are not available 
front any other source. . . . Remember that one diagram with color code may save von enough 
time and enable von to complete a -ucce-sful repair in such fa-liiott that it will repay you for 
tlie entire cost of this book. . . . I lot off the pre->! 

The free qur-tinn and answer -ervice per-otuillv conducted by John V. Rider will lie worth 
a lot of money to von. ... It i- EEEE with the 1^31 Trouble >hooter‘s Manual. , , , 

The Imok is loose leaf. Uaulifnlly bound. The pages are SU x ]1 inches. The drawings 
arc large and ea-v to read. A EE of the vital data is shown upon the same page. Electrical 

constants are furnished . . . No expense wa- spared to compile this book. IT WEICI1S 

0 ROUNDS. . . . Every man who is doing service work should have thi< l>ook! 

SOU) WITH \ MONEY RACK UUAR.WTKE. IE YOU DON' T LIKE IT SEND 
IT RAUK AND YOUR MONEY Wll.l. BE KKIDNDED, \YE ARE UKRTAIN Til \T 
YOU WILL BE MORE THAN 1*1.EASED. 

We are in a i>ositioii to supply individual diagram- of receivers and to answer questions 
fur service men. Write to us. 

PRICK $5.00 Postpaid. We will send the book C.O.D. 

RADIO TREATISE CO., INC. 

1440 Broadway .... New York City 


VOLUME rOXTIiOL 

laiiii: 

By Engineering Staff of 

CI AR 05 T* T 

K'll W to all tlm-e who write and mention 
r (Ids magazine. 

Here L- a real iielp for Service Men. Dealers and 
Kxiierf mentors. Sent without any elmrge or obligation. 
«’1.A HOST .XT'S many years* experience manufacturing 
Volume ( itntoils and other variable resi.-tor- has made 
It po-sihle for us to compile litis very* useful and 
Iti-tmrthe piece of literature which -hoitld be handy 
to all tlm-e who work on radio and sound equipment 
Write tin lay Re sure to mention this publication. 

CLAROSTAT MFG. CO M Inc. 

285 North 6th St. Brooklyn, N. Y. 



For the 

Radio Man 

ELECTRAD Resistors, Voltage Con¬ 
trols, Amplifiers and Sound Systems 
are used and praised by experts 
throughout the world. The products of long 
experience—highly perfected and moderately 
priced« 

Write Dept. RC'6 for Complete 
Sew 36>page Catalog. 

rrs Varlck 8L WewYork, HT, 

=EIECTRAD= 
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A REFERENCE VOLUME C 
CO-ORDINATED RADIO KNOWLEDGE 


, wv kno» a su^ct 

hofl it• 


A SYMPOSIUM OF 
INFORMATION TOPICALLY 
ARRANGED IN ALPHABETICAL ORDER 


352 Pages 
Weight, 3 lbs. 

9 in. wide by 
12 in. high 




This book is not a dictionary, but a true Radio 
Encyclopedia, covering Radio from A to Z. It is 
the first standard work ever published in America 
classifying alphabetically the countless words used 
in this highly specialized science of Radio* The En* 
cyclopedia was first issued in 1927. The volume 
offered now is the SECOND EDITION, greatly 


enlarged and improved and brought up-to-date. 

Every page is replete with illustrations; a vast 
number of tables and charts have been added. In 
many instances, the definitions have been rewritten 
to conform to new developments and new material 
has been added which makes the book twice the 
size of the first edition. 


RADIO IN ALL ITS BRANCHES, EXPLAINED 
DESCRIBED and ILLUSTRATED 


The Encyclopedia contains definitions of every 
word and phrase used in the entire Radio art— 
every circuit, part and apparatus, formula, abbrevia. 
tion. outfit, accessory, etc., is thoroughly explained. 
The entire book is written in everyday English, 
easily understood by anyone. 


The Radio Encyclopedia is published in one vol* 
ume of J52 pages, bound in flexible red morocco 
keratol. size 9x12 inches and gold-stamped cover. 
Heavy ledger stock is used and the loose-leaf con* 
struction enables new material to be added. 


S. GERNSBACK CORPORATION 
98 Park Place, New Yoik. N. Y. 

Klmll.v send me one mpy of tin- Second Kdlriim of S flern-iui k‘« ltsnlln Ki 
t.vcl«:|ieilU. 1 i*m-ln>e heuulth $3 IK fur which \mi are t<« <.«■» d m«- the I***'* 

Imstpald. (l-'orol Kh and t'aliada add :r,« cvti.i * ll the hook !«*■- tin! 

u|» to my expectation*, or I* m<» upre-ent.d. 1 an return It. and li.ne m 
money refunded In full 


Name .. . 

Addies* . . 

.’ . itc 


$3.98 

Postage Prepaid 

(Canada and foreign 
add 35c. postage) 


MAIL COUPON 
AT LEFT TODAY 


line man's per fret aerial is another’s total 
failure. Tin* idea of tlu* hlne vitriol, etr.. 
is to impregnate a natural!) dry and non¬ 
conducting ground. As a matter of fart, 
prohaNy the only true "ground” is the 
Pacific ocean: and most "grounds” fire really 
only counterpoi>r>. V soluble mi list a nee, like 
cupper sulphate, will remain in the neighbor¬ 
hood of the ground" only when there is 
“hard pan” under il: and it is probable 
that drixing a standard ground pipe through 
this would produce a like effect.— Ifrfitnr.) 


New Radio Devices 

(Contintrtul fnnn (nnje T.'Jl) 

G.ri— vii|t filament were disclosed last month; 
while tlie power-pentode (as distinguished 
from tin* -ILK. pentode.” see the April, 
PGO. issue) was considered in an article 
which appeared in the May. IIKW, issue. 

Tubes of similar cha raeteristies are ;i il - 
able in tin* (‘iimtiu'fham lint*, ami ht*ar the 
following numbers, which are etpiivah*nt to 
the above IH \ t v pcs having similar num¬ 
erals for the last two dibits: C-3.T3; ; 

t-.w, r-:i:kS; ( -:ur. 

Pur comcnteiice in referring to the avail- 
ahle eharaeteristies of these new tithes, the 
tabulation appearing <m pap* 75!) has been 
prepared. 


A GERM \N RECEIVING CIRCUIT 

E l ROPEAN sets for the popular trade 
haw never been designed with the cin- 
phasis Upon selecti\it y wliieh has been 
predominant in \uieneail st*t niamifat*tlire. 
It i-s interesting. therefore, to nole the em¬ 
phasis laid upon the .selectivity of a new 
German electric receiver, the input circuit 
of which is shown here. The variable induct¬ 
ance 1.1 is a Hat-coil variometer, coupled 
mechanically between the shafts of the two 
tuning condensers {'> ami G:i; the aerial i> 
connected to ground (through (1) and to 
the grid circuit by the differential condenser 
C, which has two stators in the same 
plane, and a rotor. Regeneration is eon- 
trolled through (.*>. Hie tuning system is 
so designed that inductance and capacilv 
increase together, giving constant imped¬ 
ance, uhatcwr tin* frequency, from 2nn to 
‘jnnn meters (the Knropcan broadcast range 
—covered on one large semi-eireulfir scale). 
I In* differential condenser not oni\* adapts 
the tuning circuit to the eharaeteristies of 
tin* aerial, but serves to some extent as a 
volume control. The A.b stages are staml- 
ml. The D.G. model of this set, it is stated, 
has the voltage di\idcr ntitsiile the metal 
eahinel, at the rear! 



77ti* input circ» : t shown serves to 

time the aerial for sensitivity, and keep im- 
peJatu'e constant between 150 and 1500 kilo- 
cycles. 
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♦ 


* 
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Type 

Filament 

Plate 

Screen-Grid 

c.-c. 

Plate 

Mutual 

Power 

Anpl. 

Loed 

of 

Poten. 

Curr. 

Poten. 

Curr. 

Poten. 

Curr. 

Biaa 

Resist. 

Conduct. 

Output 

Plot or 

Realat. 1 

'Tube 

Volta 

An pa. 

Volta 

Mill. 

Volta 

Mill. 

Volta 

Ohms 

Itohoa. 

U wettS 

•w 

t Ohms 

'35 

2.5 

1.75 

180 

9.0 

75 

•3 .0 

1.5 

200,000 

• 1,100 


300 


36 

6.3 

0.30 

135 

3.5 

75 

*1.2 

1.5 

250,000 

• 1,100 


275 


*37 

6.3 

0.30 

136 

4.5 


9.0 

10,000 

900 

75 

9 

12.500 

*38 

6.3 

0.30 

135 

8.0 

135. 

2.5 

13.5 

110.000 

900 

37S 

100 

15.000 

•47 

2.5 

1.50 

250 

32.0 

250 

7.5 

16.5 

38,000 

2.S00 

2,500 

100 

7,000 

•30 

2.0 

0.06 

90 

1.8 


4.5 

13,000 

700 

16 


15,000 

•31 

2.0 

0.13 

135 

6.8 


22.6 

4,950 

760 

150 

3 JB 

9,000 

*32 

2.0 

0.C6 

135 

1.4 

67.5 

•0.5 

3.0 

UK* 000 

505 ; 


580 



•Hixlmua value. Screen-Grid eurreftt ah<*jld not exceed one-third plate current tApproximate. 


Announced average characteristics of new tubes, together with revised figures for the tzvo-zolt 
types. 7 he J5, it IS learned at the lost minute, may be used more effectually with 3, 90 and 250 
volts the control-grid . screen and plate respect izely, .1 new 2-volt battery pentode, to be known as the 
233, will draw <\.2U-omp.: with « plate current of 14 tna. and screen current of 3 ma.. at 135 volts on 
each and —13.5 on the grid. The output is rated at 650 milliwojts. 

New Midget Superhets 

(Cttttfiuntil from page 7M1) 


The two baml-sclcctor cornltMiscrs CT anti 
C‘2 are nearest the tuning dial. 

The output of the oscillator V2 is induc¬ 
tively coupled to 1/2 in the liand-sclcctor. 
Note that the variable volume-control re¬ 
sistor Hl:i (10,000 ohms) is connected be¬ 
tween two resistors, KM and IU; it varies 
tin* negative bias on the control-grid of the 
2nd I,K. tube, VM. The resistor KM between 
KIM and the chassis has a value of 200 
r»)itiis; and K4, between KIM and the ‘‘H-h** 
ON-volt connection, is of 2.>.000 ohms. A 
variable resistor ltl-1 and condenser CIO 
constitute a variable tone control in the 
detector plate circuit, Khvtrolytic conden¬ 
sers of H-nif. furnish exceptionally paid 
filter action in the power puck. 

In addition to tin* special circiiit-hnluncing 
condensers CM A, It, C5 (the theory and 
use of which have been described in connec¬ 
tion with superheterodyne receivers of other 
makes mentioned in past issues of K \nio- 
Ck.\i*t), there is a particularly noteworthy 
arrangement of the entire tuned circuit of 
the oscillator, V2. It wall he noted that the 
tuned inductance SII-SL is grounded at one 


end and “flouts" at the other. This arrange¬ 
ment secures a permanency in the frequency 
of the oscillator output which was not 
obtainable in earlier forms of oscillator 
design; since tin* resonant circuit is now 
independent of variations in the constants 
of the vacuum tube and its associated cur¬ 
rent supply. 

The following S.M. units are used in the 
Models. "M7/’ “MS.” and "MO;” 1.1, “Type 
Hil*’ K.H. coil; 1.2, "Type lti0 M K.K. coil; 

1. M, ‘Type Ki.T oscillator coil; Tl, “Type 
A -270" A A', transformer; 1*T, "Type M(>0" 
power transformer. 

The operating voltages arc as follows: 
filament potentials, VI to Vi5, 2.2 volts; Vfi, 
V7, 2.25 volts; V8, 5.1 volts; plate poten¬ 
tials, VI, VM, Vi, V5, 200 volts; V2, 08 
Volts; VO, V7, 2t5 volts; V8 (filninent to 
ground), 400 volts; screen-grid potentials, 
VI, VM, V t. 08 volts; control-grid poten¬ 
tials, V0, V7, 40 volts; cathode potentials, 
VI, 0 volts; V2, 5 volts; VM, 1.0 volts; Vi, 

2. M volts; V5, 20 volts; normal plate cur- 
rents, VI, M.2 ma.; V2, 5 ma. VM, 5.7 ma.; 
\‘ t, 5.0 ma.; V5, 0,8 ma.; V0, V7, 28 ma. 



7 he nnv "37. 3S ami 39" Silver-Marshall super cireuit. for midaet rhasscs. Resistances (ohms): 
R 1, 750; R3. 200; R 5. R6, R 7. 10,000; R 8. 400; R 9, RU. 100; R 10. 1,000; R 12, 4.000; 
R 13. 10.000; /? 14. 500.000. Capacities (mmf.): Tl. ('2. 6*3, 425 ma.r,: CA. 250-600; C5. 750: 
(m/.) C6, C 7. m. Cl3, 0.1; C8 f Cl2, C14, 1.0; C9; .001: CIO. C15. 0.25; C16, C17. 8 
( electrolytic ). R2 and RA arc 25,OOO-^/jin resistors of one-watt rating . 


Official [$ 3.50 pVic’e] 

Radio Service Manual 

and Complete Dlreetory of mm 

all Commercial Wiring Dia- M K 14- 

gram! (352 pages—9 by 12") * 

To Dealers and Servicemen 
with our special introductory deal on 

T Tf 

i C metallized> | 

RESISTORS 

Fi Using New "K" Filament t 

A Vi, 1. 2. 3 and 5 Watts, 
Cartridge and Pigtail Types 



See complete details of 
Manual on page 748 
WRITE TODAY FOR DETAILS OF 
THIS UNUSUAL LIMITED OFFER 

LYNCH MFG. CO.. INC. 

1775 Broadway Dept, C New York. N. Y. 


\V - Whe Prescription 

U AMPERITE corrects 

line voltage varia¬ 
tions that spoil radio. 



HC-ti giving 
ni a k e and 
nikxki nuin- 
lu-r of your 
set. 


ment. Improves tone. Reduces 
noise. Install it in any electric 
radio in five minutes without 
chassis changes. A type for 
every set, including midgets, 
at your dealer. 


561 OROAOWAY. HfcW r>." 


Study Radio in. 

CANADA 


CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street * - - Toronto 


ALUMINUM BOX SHIELDS 

Genuine “ALCOA** stock. slherdip finish, 
r, x s x $i.«9—u x »; x »s. in x 

6x7 Monitor size $3.25. 4 x 4 x 5 Coll 

Shield Ulke Picture (hi riglm $1.00. 

Any Sire to Order. 

Coll Shields. Coil Hole Covers. Shielded 
Wiie. Pilot Coil forms 35c; AmperJtea 
for 2-ioll lube 70c 




89 Coftlandt St. OePt. 


"BUDDY" TEST PROD 

A!«ays «harp pointed. using 
phonograph needles. 4-ft. wires, 
spade or phone Ups. Colored 
ni|»pli-« identify each lead, 
$1.30 pair. 

We -penalize In radio parts 
exr)u>iieli part h funiMicd for 
any kit in any magazine, 
rinmo include Postage. 

RADIO MAN. I lie. 

RC-631 New York. N. Y. 


JNew ELECTRIC Clocks 
at Li iwchIW holesale Prices 1 


S CRPRIS1NGLY big discounts to dealers and service 
men on popular Kleetrln Clock* - TeTechron. Ham¬ 

mond. etc. Our low Price* help you to Introduce a house¬ 
hold utility of exreplIona! value and to make an extra 
IV rn 5 , 1 fn»U your dale*. Write for our eomolete list of 
Models and Special Discounts. FRANK UNDERWOOD 
213 Washington Street, New York City. 
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World's 

Smallest 

Speaker 

WITH ONE YEAR’S 
SUBSCRIPTION TO 
RADIO-CRAFT 

H ERE is positively the smallest cone 
speaker on the market. This loud 
speaker is a marvel of performance, 
and despite its small size gives good volume. 
The speaker can be used for a variety of 
purposes, as follows: In the bedroom at 
night, local or powerful stations may be 
heard without disturbing the house, place it 
on your table or desk, or use it as an extra 
speaker connection, with extension to an¬ 
other. Ideal for hospital, sickroom or hotel; 
suitable for a gift to anyone. May also be 
used on porches, automobiles, etc.; practical 
for portable radios. 

Act Quickly — 

The opportunity to get this speaker as a 
premium will last but a short time. It is 
worth your while to mail the coupon below 
with your remittance immediately, so that 
your first copy of RADIO-CRAFT can be 
sent promptly, also your Midget Speaker. 
This offer is extended to old as well as new 
subscribers . 



RADIO-CRAFT ItC-6 

90.98 Park Place. New York. N. Y, 


Rush Coupon TODAY — 


Midget 

Cone 

Speaker 


I rm lo>.e lirrrMilh fur Onr Year’s subscriptlun to 

R.\ I HO-l'llA KT. Yiul are t<» >rljil me aht>. uIjMilutety 
I tlKK a .Mhlget Con© Shaker. 


Nairn 


•\ < l<tu» 


City. State. 

( ) Clink lie re if you are a new subscriber. 


RCA VICTOR MIDGET SUPER 

ITU the "Superette” model midget 
superheterodyne receiver, the IU A 
Victor Company makes its advent into the 
lield of small radio sets. This compact in¬ 
strument, shown in Fig. (i, uses eight tubes, 
including two of the new "variable mu” 
type. 

As stated in the April, 1IKII, issue of 
KAiuo-t h.mt, tin* variable-mu tube reduces 
“cross-talk,” that species of interference 
which results when a powerful broadcast 
station is in operation in the vicinity of a 
radio set tuned to another station. 

Tone control, push-pull type *lo power 
lubes, an H-ihcli dynamic reproducer, and 
i particularly efficient form of volume con¬ 
trol are found in this receiver; this control 
is so designed that it obviates the need for 
the "local-distance” switch required on sets 
of earlier design. 

Selectivity and sensitivity are exception¬ 
ally good; being due, in part, to the use of 
the superheterodyne circuit. Particular at¬ 
tention lias been given to the ealhnet's de¬ 
sign, in order to obtain good audio repro- 
dnet ion. 

The tubes line up as follows: lirsl detec¬ 
tor, type ’21; oscillator, type ’27: inter¬ 
media tc-frequency amplifier (two of the new 



F 'f!’ G 

The m*?e KC.t Victor midact super nu/'/uvf 
variable tmt l.T, amplifiers, obxdatinrt the need 
of ,4 local-distance" switch i\nj, 

variable-inn tubes), type ’T*>; second de¬ 
tector* type ’27; two push-pull power 
amplifier tubes* type *15. A type ’ho rectifier 
is used. 



The Ohm Family, R, X and Z 

(Continued from pat/e 710) 


us, the induced K.M.F, or voltage acts in 
sileli a way as to oppose the change which 
is taking place. Mark the fact that the 
direction of the current’s flow (whether 
positive or negative) nr its magnitude have 
nothing whatever to do with t his—it is the 
rate of ebamje in which we are interested. 

I .ook again at the curve in Fig. It*, and 
you will see that the current’s magnitude 
is continuously changing, except at the in¬ 
stant itt each ludf-cpcte xcheu the maximum 
positive or negative value is reached. 

Since the inductive effect is at maximum 
when the "rate of change” is greatest, wo 
may assume that the opposing K.M.F., 
due to the inductance of the circuit, is at 
its peak when the current wave is passing 
through its zero value; and we can plot a 
curve to this cffecl as in Fig. M. Ihe ’’peak” 
value of the current is as shown by tin* 
nine, while the K.M.S. (rnot-mcan-sipiare) 
or effective value is hut .7n7 of Ihe maxi¬ 
mum (ordinary \X\ meters read K.M.S. 
values.) 

At any instant 11 it* stupe of the current 
curve gives the rate at which the current 
is (‘hanging; and it can he seen that the 
slope is steepest at the points when* tin* 
current crosses the zero line. \Vc may plot 
tin* dotted "sinusoidal” line shown in the 
1 ig. as representing an arbitrary relation 
between the current and the "hack” or 
"counter** K.M.F. in an inductance coil of 
I henries , 

Since tin* hack K.M.F. is defined as being 
exerted in a direction opposing the current 
change, we also have shown the hack K.M.F. 
as negative in value while the growth of 
current is in the positive direction. The 
curve of this induced vnttmje (the hack 
K.M.F.) is seen from the figure to Ik* just 


one quarter-cycle out of step with the cur¬ 
rent : and we say that it is out of phase 
by !>0 degrees, and that the current "Jags 
the voltage” or that the voltage "leads” by 
Jin degrees. This brings ns up to the problem 
of phase difference from which we will heat 
a hasty retreat for the moment. 

If the frequency in cycles is taken as 
/, tin* voltage induced by the changing 
current is equal to (i.2K:t2 times f times tin* 
inductance in henries times the current in 
amperes: 

E « 2lTx f xL*I 

This leads its hack to Ohm’s I .aw for direct 
current; and we will find that, with the fre¬ 
quency set at a single \alnc, tin* equations 
are parallel to those of Olnn’s law hut 
willi XI. (the inductive reactance — <».2H f 1.) 
taking the place of K; so that jiisl as 
simply in the ease of direct-current ( den¬ 
tations: 

E=I*XL;I=5/JCl;Xi.-E/I 

(To tte continued in Juhf K.Miin-t rut) | 

FIFTEEN MILLION SETS 
III*, total number of receivers in use in 
American homes on the first of this year 
is estimated at fifteen million, on the basis 
of a survey made by Radio Rclaitiua, Of 
this number, nearly four million were sold 
during KKIO; about 1 l</ t less than in I92!», 
although tin* average selling price of each 
set was *K7 last year, as against SlTt in 
I!>2‘). 

At this rate, there are still over ten mil¬ 
lion families to he supplied with radio, in 
addition to the market for extra sets in in¬ 
dividual homes, offices, etc. 
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“Lr32” Ultradyne 

{Continued from jut ye T*JT) 


Greatest Tube Sale of 1931 


¥ 




* 


% 


.slmrt the nntennn to the chassis; when the 
hiss still will he heard. Then hy-pnss to the 
chassis, with a 1.0 inf. lixcd condenser, the 
plate of VI, when the hiss will stop. 

On the other hand, an antenna which is 
too lung necessitates turning the volume 
control adjustment to a “retarded** setting 
which yet will not stop a certain amount 
of cross-talk and tone distortion. One solu¬ 
tion of this problem is to use a “variahlc- 
mir tube. 

Using the Yariahle-Mu Tube 

Although it was stated in the preceding 
article that variahle-mn tubes may be used 
in this receiver without making any circuit 
changes, a modification of the circuit which 
will result in somewhat better control of 
these tubes, is recommended by the writer. 
In Fig, 1, at A, is shown the volume-control 
potentiometer 1127 and its position in tin* 
original circuit diagram (Fig. 1, page hi>7); 
and at 15 the rearrangement of the circuit 
for best operation ot* variable-mil tubes 
(Majestic VjI’s, IK'A-ltadiotrun M5\s, etc.) 
in place of regular screen-grid (type *21) 
t lilies. 

For operation of the variable-mil's, the 
000-ohm volume-control potentiometer U27 
is to tie replaced with a lO.oOO-ohm potentio¬ 
meter. In addition, a fixed dooo-ohm resistor 
It is to tie placed between the ‘‘high” side 
of this potentiometer and the positive 
potential lead. Note that the cathode's 
\ariahle positive bias (which is really tin* 
control-grid negative bias of the two I.F, 
amplifier tubes YU, N't) will have a higher 
maximum value, due to the fact that instead 
of their connecting to a 23-volt potential 
source, as at A, the 83-volt line is tapped, 
as at 15. 


Condenser Backlash 

Some constructors have reported difficulty 
in tuning to shortwave stations; and, in still 
fewer instances, to long-wave broadcast 
stations. They find that it is necessary to 
wiggle the tuning kiroh right and left sev¬ 
er d times before stations can lie heard at 
maximum volume. This is due to a certain 
amount of “backlash'* in the main condenser 
shaft, ami may lie prevented liv taking 
greater care in setting up the variable* 
condensers. 

After running the \\-\u. steel rod (which 
is 1<> in. long) through the timing condens¬ 
ers, tin* com kaisers should he moved around 
until the rod slips easily through the shaft 
hole-,; and then the condenser mounting 
screws are tightened. Next, the condenser 
rotors should he adjusted at their hearings 
until they swing freely on the steel rod; not 
until then should the rotors la* tightened 
to the steel shaft. 

The procedure then is to mount the con¬ 
densers so that the rod slides frcclv through 
condensers and tuning dial; tighten con¬ 
densers, then dial and, lastly, the rotors. 

Any further questions eonccrning tin* new 
“Model I *-152” ritr idync may be addressed 
to the attention of the writer (in care of 
K who- ('u\ ft), who will he glad to give them 
!:L personal consideration. 


The Largest Variety of Tubes in the World 


T HIS SALE has been especially arranged for service men, dealers 
and radiotricians and a large supply of tubes are always on hand. 
These tubes are made by one of the largest Eastern tube manu¬ 
facturers and are sacrificed for ready cash. This is your opportunity 
to buy tubes at lowest prices. 

Ail tubes are guaranteed to be first-grade quality—comparable to 
the best obtainable on the market today. We will replace within 
five days any tube that has not given complete satisfaction. 

Such an amazing tube sale has never been conducted. 


Complete Stock Always Ready for 
Immediate Shipments. 

Order from this page and note the following terms: 

NO ORDERS ACCEPTED FOR LESS THAN S5.00. 

NO REPLACEMENTS AFTER FIVE (5) DAYS 
* T IS NOT NECESSARY TO SEND THE FULL AMOUNT 
£. F WITH THE ORDER AS LONG AS YOUR ORDER 

IS ACCOMPANIED BY 20'/ OF THE VALUE. 

SHIPMENT WILL GO FORWARD TO YOU BY EXPRESS 
OR PARCEL POST C. O. D. 

ALL PRICES ARE F. O. B. NEWARK. 


Tubes Shipped Immediately 
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Rectifier and Charger Bulbs 
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Discounts s 


100 tubes and over I0 4 a 

500 tubes and over I0®o and I0°o 


ARCO TUBE COMPANY 

38-40 Park Place .... Newark, N. J. 

Right Now!! 

Send for Our 

NEWEST CATALOG 

Largest Assortment and Biggest Bargains in 

RADIO SETS AND PARTS 

./// Merchandise at if hole sale ! 

S. HAMMER RADIO COMPANY 

142 Liberty Street, N. Y. City Dept. R HItchock 4-1152 































762 


RADIO-CKAF I 


June, 1931 


CLASSIFIED ADVERTISEMENTS 

Advertisements in this section arc inserted 
at tlie cost of ten cents per word for each 
insertion — name, initial and address each 
count as one word. Cash should accompany 
all classified advertisements unless placed 
by a recognized advertising agency No less 
than ten words arc accepted Advertising for 
the July issue should be received not later 
than May 7th. 


_ BUSINESS OPPORTUNITIES 

ARTIFICIAL MARBLE. Beautifully colored 
glossy tiles. No polishing. alniu>t uncanny. Saws 
and planes, or hacksaw proof. Cheap ii reproof, 
enamels wood. Cement composition. Make table¬ 
tops, doors, base, inkstands, mantelpieces, novel¬ 
ties, imitation lumber, garden furniture. Aston¬ 
ishing samples with particulars, 10c John I*. 
Pa vii, IMS Grande Vista Drive, Los Angeles, 

Calif. _ 

_ DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 

New V»rk. 

FORMULAS 

MAKE AND SELL your own products. We will 
furnish you any formulas. Write for our litera¬ 
ture. Chemical Institute, 19l< Park Place, New 
York^ N. Y, 

PERSONAL _ 

ESCAPE from your lonely existence! Valuable 
information free. Write today! Box 128-M, 
Tiffin, Ohio. _ 

RADIO 

RADIO DEALER in Jitgo Slavia desires oilers 
of Radio apparatus and wireless material. I rgent 
11 tiers to *' Radio" — Publicitas Ltd. Advertising 
Agency, llica 9, Zagreb. Jugo Slavia. _ 

SERVICE MEN, ATTENTION - Speakers re¬ 
wound, magnetized, repaired. $2.CO to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

SALEMEN WANTED 


SCREW 7 HOLDING SCREW DRIVERS! Non- 
magnetic. Retinue, insert screws inaccessible 
places! Factories, garages, electricians, carpen¬ 
ters, mechanics, auto, radio owners buy on sight! 
|-ree trial! JilTv. 18 LS W'inthrnp Bldg., Boston. 

SONG POEM WRITERS 
M>NCi POEM or melody writers—offer hnnatidc 
proposition. llibbeler, D153X, 2104 Keystone, 

Chicago. 

«r nnn will be paid to 

^o,uuu ANYONE who 
PROVES THAT THIS IS 

not ttie actual photo of myself 
showing my supeib physique 
and livtv the Uo*s System has 
Increased my own height to 
0 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up - 

to 15 years old gain irom I to First ,n 1907 
6 inches in a lew weeks! First To-day 

No Appliances—No Orugs—No Dieting. ROSS 

SYSTEM NEVER FAILS. Fee Ten Dollars Com* 

pfete, Convincing Tesiimony and Particulars 5 
rents stamps. "Allow time fur relurti mails across 
tlte Allainlc " G. MALCOLM ROSS, Height Specialist, 
Scarborough, England, (P. 0. Box 15). _ _ 




WE 




Jo Any Suit 


PATENTS 

i Dtnulr Cd fir 1 m 


f Double the life of your 

mat and vest with correctly 
matched pants. 100.000 patterns. 

Hu-ry pair hand labored in your measure; 

■ no ”readymades. M Our match sent FREE lor 
1 vour O K. before pants are made Mt guar- 
anteed. Send piece of elolh or vest today. 
SUPERIOR MATCH PANTS COMPANY 
I j 5 So. Dearborn Street, Dept. 581. Chicago 

Write for Free Guide Book, 
“HOW TO OBTAIN A 
PATENT” and Record of 
Invention Blank. Send model or sketch and (lescrip- 
itun of vour invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO andI ELEC¬ 
TRICAL Cases a Special! v. f*ronifit r.1t\cu'\*1 •'jrrricc. 

PAYMENT OF FEES IN INSTALLMENTS 
v/ir.TOR J. EVANS & CO- 923 - 9th. Washington, D. C. 
No Wind SOMETHING DIFFERENT 

can /a life Mystery Cigar Lighter 

Make Big Money 

Showing this Sclent I fle Marvel to Men. 
New Principle of Ignlllon. What Makes 
It idght? No Flint or Frtcilon. All 
Guaranteed {-ample with Sale* Plan. 25c. 
Sample bold. Slier or Chromium Plated. 
$1 00. Agents, Write for Proposition. 

NEW METHOD MFG. CO. 

Desk SF-6, New Method Bldg.. Bradford. Pa. 




Wheatstone Bridge 

(Continued from pofje 7H) 

van* the resistance of KB and U4 until the 
voltmeter r indicates a balance, by zero 
deflection. Now switch over again to Die 
buzzer and phones, and vary the position ot 
the sliding contact until a Ini lance is ob¬ 
tained, as indicated by a minimum sound in 
the phones. Again switch back to battery 
and voltmeter, keeping the sliding cant net c 
fixed in the new position previously found: 
and very the resistors KB and K4 until a 
balance is obtained, \lternate tins way until 
a very sharp balance is obtained on both 
D.C. and A.C.—then note the values of ##i 
and it and apply the formula previously 
given. 

X — L X nT 

n 

It. will he noted that the important adjust¬ 
ment of the sliding contact r was not 
changed in balancing the resistances of KB 
iml Kl; since the important adjustment ot 
the slider determines the inductance meas¬ 
urement. The above formula is absolutely 
correct and is bused upon both types of 
balance thus obtained. 

Measurement of Capacity 

The Wheatstone slide-wire bridge may tic 
used also to measure unknown capacities, 
there being required in this circuit but one 
known capacity. Fig. B illustrates the con¬ 
nections for this bridge; in which C is the 
known capacity and C\ the unknown ca¬ 
pacity, while and n are the lengths of 
the two arms of the slide-wire, which are 
adjusted for a balance by a minimum sound 
in the phones. 

It is evident that, with this arrangement, 
tlic resistance in one arm of the bridge is 
balanced against the impedance of the con¬ 
denser in the adjacent arm. ('Flu* impedance 
of a, condenser is the resultant of resistance 
and reactance hut, as the resistance is 
so very low, compared to the reactance, it 
can be disregarded and the entire imped¬ 
ance considered as reactance.) 

The reactance of a condenser varies m- 
versflif as its capacity; while the reactance 
of an inductance varies directly, and there¬ 
fore the preceding formula must be re¬ 
written and used in the following form; 

CX = C X n 


nt 

For example, the scale has 100 divisions 
and the sound is minimum in the phones at 
a point on the wire *25 divisions from E 
(Fig. (»); leaving 75 divisions for n. between 
F and c. \ssuming that we use a standard 
capacity value of ,002-mf. for C, we may 
substitute these values, giving 

CX = .002 X 73 = -OOti-iuf. 


25 

In all these measurements using a buzzer 
to supply the alternating current to the 
bridge, it is advisable to set the buzzer at 
some distance from the bridge, or muffle it 
in some way; for otherwise it will he c I it Vi— 
cult t«» determine whether the sound is com¬ 
ing from the phones and due to the current 
passing through them, or whether it is direct 
noise from the buzzer. ( \ “high-frequency 
buzzer is more quiet. See Fig* 4.) 


- - no greater magazine 
published on develop¬ 
ment of Television - - 



On All Newstands 


Published every 
other month 


T IMELY developments in radio s latest wonder 
Television, are published in every issue ot 
TELEVISION NEWS—Mr. Hugo Gernshack s lat¬ 
est magazine. Rapid advancement m a . rl 

oday is Becoming a repetition of the radio cycle 
if vears ago. Daily broadcasts are becoming 
no re numerous and experimenters are following 
in quick order in building television sets for ex¬ 
perimental purposes. Foresight of its develop¬ 
ment can Be seen by the pioneers of radio—they 
are equipping themselves now with television 
experience. 

The articles published in TELEX ISION NEWS 
are of primary importance to experimenters 
they arc simple in construction, understandable 
and replete with diagrams, photographs and 
illustrations. 

A Brie { Summary of the Contents 

How to Build the New Jenkins Television 
Receiver 

Full Size Template for Disc Layout 
Television Digest 
A Short Course in Television 
Baird Vnivcrsal Television and Short Wave Re¬ 
ceiver— Construction Details 
Power Supply for Television Receivers 
Simple Elements of a Television Receiver 
llovv Shall XX e Amplify Television Signals? 

How to Get Large Television Images 


COMPLETE 

TELEVISION 

COURSE 


Over 175 illustrations. 
Diagrams. Circuitsaml 
Photographs — Acmal 
Photographs of Tele- 
vision Transmitters 
and Receivers. 


FULL DETAILS IN COUPON 
ABOUT SPECIAL OFFER 


TELEVISION NEWS RC-6 

98 Park Place, New York, N. Y, 

Enclosed tit id $2.D0. check or money order pre¬ 
ferred. for which you arc to Send me TELE 
XI SION NKXVS for One Year (Canada and 
foreign $2.50). I understand that the regular 
subscription price is $5.00 and this Special Offer 
will he void after May 51st. 


NAME . 

ADDRESS . 

CITY AND STATE . 
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An excellent source of A.C. voltage for 
measuring inductance and capacity is a 
vacua m-t nbc audio-frequency oscillator, 
which docs not have the above-mentioned 
fault of buzzers. The terminals of the 
oscillator are connected to the points K and 
F of the bridge. (See Fig. r>) Resistor HI 
controls the amount of A.C. fed to tin* 
bridge. 

In these measurements, a calibrated vari¬ 
able* (air dielectric) condenser may he used 
as the standard C; with this, a very large 
range of unknown capacities may he very 
.*iirnply measured. 

Kir>t, the slider is set at the mid-point 
of the length of resistance wire, thus making 
/i/ equal to n. The variable condenser C is 
then adjusted until a balance is obtained, 
then, the dial reading of the standard con¬ 
denser C will indicate the capacity of the 
unknown condenser CX; since in and n 
are equal. 



77ic most satis f uelot v operation of the bridge 
is obtained ~vith an . IX . oscillator yiviiuj a 
yood note. 


A midget condenser. Cl, is necessary in 
this measurement so lhat a balance (at the 
minimum capacity of C) may he had, and 
the zero reading of C taken without tin* 
unknown condenser CX in the circuit. It 
is required also to bring the balance point 
further up the scale on C when measuring 
small \alucs of CX. 

The effective resistance of tin* condensers 
enters into the measurement of capacities 
exactly as in the measurement of induct¬ 
ances; hut, in the case of condensers using 
air as the dielectric, this is not very im¬ 
portant because the resistance of such con¬ 
densers is almost zero. However, where 
condensers have different dielectrics, (for 
instance, air, and "mud'* compositions), 
there will In* a considerable difference in 



one* meter rule uv slnnen .* or the "reciprocal” 
scale of the Fibruary article may be used. 


Sensationally LOW Prices 
on Tubes—60 Day Guarantee 


20% CASH — BALANCE C. O. D. 

2% off for full remittance with order — minimum order $10 


222 

$ .80 

201A 

$ .22 

226 

$ .32 

280 

£ .35 

384 

,60 

171A 

.35 

227 

.35 

210 

1.00 

182 

.70 

112A 

.35 

224 

.50 

281 

1.00 

183 

.70 

200A 

.30 

245 

.35 

250 

1.00 


ALL PACKED IN ATTRACTIVE THREE-COLOR BOXES 

RADIO TUBE SURPLUS CO* 

31 Marshall Street Newark, N. J. 


their resistances; which means that it will 
he impossible to get a silent point in the 
telephones. However, a fair balance point 
can usually he secured, 

because of the insulating properties of 
condensers, the circuit will he open; there¬ 
fore, it is impossible to balance this bridge 
with direct current. However, a good bal- ' 
amt*, with fair accuracy, is generally found 
when using the fundamental circuit shown 
in Fig. d. 

In order to secure a more accurate bal¬ 
ance with this bridge, it is necessary to 
connect a variable resistor It in one or the 
other of the condenser arms, (Xl or X’2, 1 
I ig. M.); the proper place is found by trial. 
This will compensate for any resistance 
effect introduced by the condenser in the 
other condenser arm. The readings of this 
resistance, with and without the condenser 
(X, are indicative of the losses in the eon- j 
denser under test. This is a check-up of , 

“le ikv" condensers. 

* 

Construction of a Slide-Wire Bridge 
The connections between the components 
I of the bridge are made on tin* top of the 
wooden base by means of brass straps 1 l /> 
inches wide and 1 ,-inch thick (Shown in 
Fig. (>.). The holes for the terminals are 
tapped the correct size. 

The wire used for in and » may he of any 
standard make of resistance wire (such as 
niehrome, Herman silver, Constantin, etc.) 
and its gauge I'rom No. to No, '2H B X S.; 
as these are the most convenient sizes with 
which to work. (Notes Be careful to 

secure uniform wire, for the resistances of 
the two arms of the bridge m and ti are , 
proportional to their lengths only if their 
cross sections are equal.) 

The resistance wire is stretched taut 
almost flat on the hoard, and securely fast¬ 
ened at K and K to the brass strap at each 
end of the bridge. The meter-scale is 
mounted directly beneath the resistance 
wire, thus positioning tin* slide-wire about 
,\i -in. above the meter-scale. The contact 
slider c may he one of the sharp edges of a 
1 ,-in. brass rod; the opposite edge being 
soldered to a length of rubber-covered lamp 
l cord. Compare Fig. (» with Fig. 2. 



A new radio thrill for >ou! Listen In DIRECT to London. 
I'.itic. Ilerlln. Bueno* Aire< ami other broadcasting stalions 
throughum tin* world via short waves. Knjuy unique for¬ 
eign programs from strange lands. Your ordinary receiver 
r a mint rune in these low wave slut ions WORI.D-WI UK 
RECEIVER gels II iu ,V»0 meter stations with surprising 
elarllv, SEND NO MONEY! .hist write jnur name ami 
siddre-s on » pn.it ard and ask us In send jmi lids wun- 
dertul guaranteed short wave set. Pay imstinan ?*>. 1o pin. 
a small di livery eliarge. All orders We.l of the Rockies 
itiiist he at Mini pun led hv $1 no «Io|hj< it. Price In foreign 
countries. delivered tinier lodjy! 


NEW RADIO BARGAINS 


Low Power Transmitter adaptable fi»r phone or cotie. 

With plug-ln .oils . .$14.75 

B Eliminator. Hone Dry wllh 2X0 tube. ISO volts, 
will operate up to ten tube set. fully guarantee*!.. 6.75 

AC—A B C Power Packs, i-urnplrtely assembled . 8.75 

Tubes: l'\ type, IMt-duy replacement guarantee. No. 210, 


.mi J»o. -j.m. 91 . 03 ; ,\o. $ 1.29; 

So. 221. SI.25; No 22T. 75c; No. 22*:. 65c; No. 171. 75c. 

International Microphone, two button fur puhlie address 
sisiein and transmitter-, speeih or inusie.$9.75 


CHAS. HOODWIN CO. 

4240 Lincoln Ave., Dept. F*15, CHICAGO 



20 Ml KK.YY ST., X. Y. C. 
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Hotel Directory o\ the Radio Trade 


For Those Delicious German Apple Pancakes — 50c 

THE VILLAGE GROVE RESTAURANT 

72 GROVE STREET, NEW YORK CITY 
DINNER — 90c — $1.00 — $1.25 

Visit the Village Grove Restaurant for Dinner and Then for Laffs 

THE WORLD FAMOUS 

VILLAGE GROVE NUT CLUB 

99 Seventh Avenue, So., New York City 

r 'In the Heart of Greenwich Village” 

with "NUTSY” FAGAN 

Here** nhat the critics say — 

"The eoofiest place in town ... I really get a kick out of it." 

—I OUIS SOBOL, Evening Graphic . 

"Hurrah for the Nut Club—long may it rave." —RIAN JAMES, Brooklyn Daily Eagle. 
"A fast, furious show, something going on every second.’’ 

—NICK KENNY, Radio Editor, Mirror. 

"Nothing like it anywhere in the world.*’— MARK HELl.INGLR, Daily Mirror. 

"You Can be nude to laugh." —MAE WEST. 

RESERVATIONS —SPring 7-9139 

THE SHOW PLACE OF NEW YORK 

VILLAGE BARN 

with The Sensational Crockett Mountaineers 
and REV. DAVE BARNUM and His DEACONS 
Ohl-fashioited homestead dinners with dance music 
served front 5 until 9:30 ft.tn. — $1 by gosh! 

Later on rural entertainment in a rustic setting, square dances, cider, 

*n everythin* ’till curfew ! 

BARN DANCING 

— at — 

52 WEST 8th STREET, NEW YORK CITY 

Between Jth and 6th Avenues 

Reservations — SPring 7-4348 


"AN ADDRESS OF DISTINCTION 




- w * ^ v 

-Jr ,r 

Exceptional 
in Every Detail 

The finer character of The 
Drake accommodations, 
foods and service is rejected 
in the continued patronage 
of seasoned travelers.. .and 
in the extra comfort the 
guest enjoys. Rates begin at 
$5.00 per day . Permanent 
Suites at Special Discounts . 

Kcakei 

HOTEL, CHICACOv^ 

Under Blacks lone Management 


\ 


We LCOME to 

NEW YORK and 

‘fteflOTEL 

GOVERNOR 

QlNTON 

31" ST — 7"AVE. 

opposite PENNA.R.R.STATION 



The “Air King” 

(Continued from page 735) 

Tf you cannot pick up adequate 4i IV’ 
voltage from your receiver under any cir¬ 
cumstances—and this is a very rare condi¬ 
tion — then you may introduce a 15-volt 4,4 B” 
Battery, connecting the negative terminal to 
the ground arid highest positive to the 
'TL load of the converter. 

Operation a Simple Task 
And now for tuning in. Turn on the 
switch of the receiver, and see that the 
tubes in the converter are lighted. Press in 
i the coil switch at the rear of the converter. 

1 Then, after waiting for the lubes to heat 
tip (which should not take more Ilian one 
minute even with slow-heating tubes) listen 
carefully to your broadcast receiver, tor the 
familiar rushing sound in the loud speaker. 
If LIiis sound is not present, turn up on the 
volume control of your receiver. If this still 
does not cause the sound to appear, then 
turn the volume control in the opposite 
direction; for if the broadcast receiver 
one it fates at the hiyh f requeue if to which 
it is tuned, only a quiet hiss will be audible , 
and you may not be able to tune in a short¬ 
wave siffttah Be Sure that the receiver is 
not oscillating; if possible operate it just 
under the point of oscillation, or (if it is 
: a stabilized receiver) at or near the maxi¬ 
mum volume position of the volume control. 


Now. very slowly, rotate the tuning dial 
of the converter. If you have had no previ¬ 
ous experience with short-wave reception, 
recognize now the well-established fact that 
it is easier to pass over the short-wave sig¬ 
nals within the sensitivity range of your 
receiving system, than to time them in. The 
loudest short-wave station receivable will 
come in strong at a given position of the 
converter’s dial, yet, possibly, he tuned out 
completely l>v a movement of that dial 
equal to only one eighth of a division. 

After having timed in a strong signal at 
one position of the converter dial, try to 
tune it in at another position of the same 
dial. About one third of the mimlier of 
strong stations you will lie able to receive 
will come in at two settings of the oscillator 
dial. If interference is suffered, try the 
alternative setting, whereupon this interfer¬ 
ence may disappear. If it does not, another 



Oscillator Coil form at A; schematic at B. 
The " Hi-Lo” suit eh, shorting /• to S, lowers 
the minimum wavelength of Odium. 
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rernedx is to change Hie setting of the 
receiver <ii.il ever so slightly; thus hardy 
Itering the intermediate frequency, and 
retime the converter. 

\\ it1 1 the switch out and the full eight 
turns used or the timed secondary, the 
greatest number of stations will he received: 
is most people will listen at night, when 
wavelengths from -15 to 120 meters come in 
strong. Below :I5 melcrs, there is little to 
he heard it night, and i round 20 meters, 
next to nothing, because of the peculiar 
behavior of short waves at night. 1 hiring 
the daylight, however, stations on the lower 
wavelengths should he received. 


Information Bureau 

(Con tinvert from pv*je 712) 

the RCA Kadiotron tvjie of UY-235 “su]ter-conti-or* 
tu!*.- tliffYi from ihe regular “24 screen-grid tnlie 
which it replaces, in circuit* designed for its use? 

( \.) As staled in the article. "Recent Advances 
in Radio Tnhe Benign.’* in the April. 19.U. issue 
of Raiho-C raft (page 599). the variable-mu tnhe 
may lake any of a great miinlier of different forms, 
in the design of the elements, to uhlaiu the 
"aubnnatic variation of the mutual conductance” 
of the tnhe which prevents * 'cross-talk. 1 ’ due to 
the proximity of a powerful local station. 

The construction of the regular type *24 screen* 
grill tnlx? is shown at A in log. t»12.k The control 
grid til is wound symmetrically, and the screen 
grid has two cylindrical meshes: an outer screen- 
grid O S-ti.. and an inner screen grid I. S< i 

The lesign of the elements of the new varialile- 
imi screen grid, particularly the RCA Radiotrnn 
type "45 "super-contiol‘* tube, is shown at 1’*. The 
control-grid CI2 is wound with uneven spacing; 
and the inner screen grid I S C. is made conical, 
one end coming closer to Ihe control-grid, and the 
other to the plate. 

Ihe svmliul of a type '24 tttlie is shown at C; 
and a pru]>osed symbol for the "35, at D. 


STATEMENT OF THE OWNERSHIP. MANAGE- 
WENT. CIRCULATION. ETC.. REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 24. 1912. 

Ot Radio-Craft. |mb 1 idled monthly at Mt. Morris, III., 
for Apiil (. 1931. 

State uf New York 
t'uunty ut New Yotk 
is. 

IW ut iin. it Notary Public ill and for the Slate and 

munty afore aid. -.rrsniully appeared Irving S. Man* 

lieinn-r. wlio. having been duly sworn according to law, 

it tt>l says h t lie Is lln* ini>inesa manager of 

Radio- Cratt and ilnt the following Is. in (lie bust 

•if * ii knowledge and lie! Iff, a true staieuieni of the 
uwiieisliip. mun.tgui fin. et< . of ilie aforesaid puhllra- 

ii fur tin date diown in the above Caption, rent'lied 
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Sidney «lemsli;iek. IW Park l*hire. New York Cliy. 

11 M nlici liter. nx Park 1*1;. New Yur ijity, 
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I; >mrledge and hclief as in the circumstances and mu* 
dlt inns under which stiarkhuldcrs and security hotilcrs 
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Irusiecs. hold lock and securities In u eapneity oilier 
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CROSLEY Electro Dynamic Speakers 

FIRST TIME SOLD AT THIS PRICE 



YOUR CHOICE 


$6.50 


Net 


Model "A”—7" Chassis housed in beautiful metal cabinet 
(equipped with output transformer. 

*—Same as Model "A*’ Chassis only. 

y" Chassis with 1*00 ohm iield and output trans¬ 
former. Can be used with any set employing 
1-17!A or 1-245 power tube'. Also can be used 
in Majestic Model 71. 

’—It" Chassis with Uio ohm field and push-pull 
output transformer. 

*—6 Volt Chassis for operation on storage battery 
or ’’A" eliminator. 85 ohm field and push- 
pull output transformer. Can be used with 
sets using the new’ 232 tubes. Can be con¬ 
verted for A.C. by use of a step-up trans¬ 
former and 280 tube. 


Model 

Model 


Model 

Model 


CROSLEY Type F 
Dynacone Speaker 



OUR PRICE 


This Crosley 
Speaker is meeting 
the increasing de¬ 
mand for an auto¬ 
mobile radio re¬ 
producer which can 
be expected ioo 
give a full meas¬ 
ure of satisfaction. 
Dynamic Tone! 


$2* 95 

Net 


ISN’T THIS WHAT YOU’VE 
BEEN WANTING? 

At La*t A Real Noise and Hum 

Eliminator 



CUT DOWN USELESS 
CALLS: You will find tins article to be 
a money-saver, as well as a n f 10 ’! e ; ’ 
maker, for you. The majority of ou. 
service-calls are due to I me -muses. How 
much time and material has been wast 
by vour Service- 1 department making 

special apparatus to cm down line- 
noises? Now a simple installation of the 
’•MAXIM KILTER AD” and your troubles 
are over. Works on all currents— Auto¬ 
mata — Requires no adjustments lake 
advantage of this offer now! 

Heavy Duty Model 


OUR PRICE 


2-65 


Net 


ELKON 5,000 HOUR DRY 
“B” RECTIFIER 

Type K1UI. For *T»” eliminators using 
Raytheon BIT tube. 

Replaces rectifier tubes in “TV* 
eliminator. Dry, solid, rugged. 
Not affected by accidental over¬ 
loads or line surges. Fully 
self-healing. Power is much 
smoother, and quieter. 

List Price $6.00 
OUR 0»<| QC 
PRICE V I - vO Net 


GENERAL ELECTRIC 
HIGH VOLTAGE FILTER 
CONDENSER 

3 MFD. — 800 VOLTS 

Size: 5x2% xl Inch. 


Encased in a sturdy 
metal container with 8 

inch flexible insulated 

wire leads. Equipped 

with handy mounting 

brackets. 



OUR 

PRICE 


95c 


S10.00 per 


Net 

dozen 


MAXIM “Silent” Power Supplies Reduced 



DRY "B” POWER 

Contains no liquids. A 
distinct radio bargain 
that will be of interest 
to the experienced radio 
buyer. (Complete with 
tube.) For A.C. Current. 


OUR 

PRICE 


$0.SO 


Net 



DRY 


POWER 


Regardless of price no 
finer ”A” Power Elimin¬ 
ator can be procured. No 
need of bothering with 
expensive ”A” batteries. 
Complete—for A.C. cur¬ 
rent. 

OUR 
PRICE 


$9.00 

Net 



DRY “A-B” POWER 

Ultra modern design. 
Compact. Simple to in¬ 
stall. Only one switch. 
Comes complete with a 
2S0 tube ready to oper¬ 
ate. 

?r.ce$16- 50 

Net 


ACME 

HANG-UP REPLACEMENT 
CONDENSER SECTIONS 




FOR GENERAL REPAIR AND POWER- 
PACK WORK 

Every Service Man should always have 
on hand several units of each capacity 
and voltage to meet every emergency! 



Working 

Voltage 

Our 

Capacity 

D. C. 

Price 

\ 2 Mfd. 

500 V. 

$0.35 

1 Mfd. 

450 V. 

.45 

1 Mfd. 

600 V. 

.60 

1 Mfd. 

800 V. 

.80 

1 Mfd. 

1000 V. 

.90 

2 Mfd. 

400 V. 

.70 

2 Mfd. 

600 V. 

.90 

2 Mfd. 

800 V. 

1.10 

2 Mfd. 

1000 V. 

1.25 

3 Mfd. 

400 V. 

.95 

3 Mfd. 

600 V. 

1.15 


MAXIM DRY High Voltage 
ELECTROLYTIC 
CONDENSERS 

For use in modern filter cir¬ 
cuits. Dealers and Service 
Men may use these units of 
standard size for general re¬ 
placement and repair work. 
They have 400 V. working 
voltage—500 V. peak voltage. 
8 MFD. 

Easy to Mount 
OUR OC 

PRICE Net 

List Price $2.75 


List $5.00 

NATHANIEL BALDWIN 
RIVAL UNIT 



This Nathaniel 
Baldwin unit is 
one of the finest 
made by that com¬ 
pany. Can be used 
for Phonograph, 
Automobile a n d 
Portable Radio 
Outfits. 

Order your supply 
today before it is 
too late. 


OUR 

PRICE 


65c 


Net 


WESTINGHOUSE 

CARBON 
PIG-TAIL 
RESISTORS 


Fine 

fiers. 


for AC sets and Power Ampli- 


100 

150 

200 

300 

400 

500 

700 

750 

875 


- ohms - 

1,200 

1.500 

2,000 

2.500 
3,000 
3,500 


20,000 
25,000 
30,000 
40,000 
50,000 
75,000 

4,000 100,000 
4,400 1S0.000 
5,000 250,000 
1.000 10,000 500,000 
1,125 15,000 200,000 

2 Meg. 

3 Meg. 


OUR PRICE 

1.00 

Ppr dozen 


All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% tf 
amount is sent with order. 


full 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. RC, 245 Greenwich Street, New York, N.Y. 

























$ ;, Prices YOU can make £ 
a REAL profit on! Y 


/ 



List. * 65.00 

To You . . $ 29.50 

Set of Triad Tubes.$4.75 

RCA or Cunningham Tubes $7.00 


STAR MIDGET 

A record-breaking seller 

6 TUBE-SCREEN GRID RADIO 

A wonderful liitle radio. Looks beautiful and sounds 
better, Sell* an unusually big percentage of customers. 
Designed and engineered with every modern improve* 
mem in radio circuit engineering. 

Has an attractive walnut finished cabinet, beautifully 
built chassis using 3-224’s; 2-215*8; 1*280. Employs power 
detector and push pnli amplification; has automatic 
local distance switch: tone control; phonograph jack; 
full shielding; electrolytic self-healing condensors; and 
matched Dynamic Speaker of outstanding power and 
tone finalities. Licensed under RCA patents. 

An outstanding value! \ fast seller! Play it up big for 
summer homes. 


Midget Radio Table 


Artistic design, sturdy, well 
constructed anil beautifully 
finished in walnut. Size of 
top I I v I 7 in. Height 28 in. 
Weight 10 lbs. 

List .*9.75 



J To YOU 


*2.50 


Famous Model “G” Gordon 
Phono-Motor and Turntable 

First time at this price. Ruggedly constructed 
throughout. Spanish fell gear* assure silence. 
Equipped with automatic -top control, fn- 
duction l>pe, no brushes. En-y to install — 
exceptionally quirk starting torque. 
For NO \ o11 60 cycle alternating current. 
Proven dependability has made this New 
Gordon Electric Phonograph Motor and 
Turntable the 
accepted sta ud- 
ard of tvtccL 
leuce for the 
indust ry. 

First lime at 
this p r i v t\ 

Make a trice 
profit and hitihl 
good will with 
evervone. 



■Jst.*30.00 

. *9.95 


To YOU 


Kolster Speaker 

Hi re’s the year’s best buy. The name alone. 
-<•11* it. Kolster magnetic tvpe cone loud¬ 
speaker. Dimensions: Height 11 inches, 
width II inches, depth 
inches. 

List.*35.00 

To YOU . . . *3.95 _ . ^ 



Farrand 

Dynamic Chassis 


Height 
9 in. 

Width 

&% in. > M 

fSL 



For A. C. 
Current 


Famed for itssimplicitvand reliability.Easily 
installed in all types of radio or phonograph 
console*. Tonal range ami fidelity Miperior to 
any other reproducing unit in general use. 

To You .... $ 5.95 


ORDE R DIRECT.. .from this page! 


| RADIO CIRCULAR CO.. 22S Varick Street. New York City 

Enclo..Mi find « This i* 2IK/; of il*.» listed .. I *,iJ| , (J v balance np»t> receipt of merchandise. 


A few striking values from 
our big Catalog 

Dcpemhili le values. The k ind that make friend* 
fur you a* well a* fur in. Merchandise you <hi 
not have hi he afraid of. That'* what you r»i< 
depend upon getting from Itailio Circular. 
riiai*4 wliy Hadio Circular doc* u liiminm run- 
uing into tho millions every year. And th:ii 
why it will pay you to get acquainted with th« 
real bargain-, the sound values and the hi 
profile Hadio Circular can offer you. 

FOR INSTANCE: 

llriultt Star Focusing Flashlight. No. 716— \ 
Jarpe two cell Footing Flashlight. Solid lira 
corrugated ra*« with Nickeled Head and Hollo 
Cap. Fool-proof switch that lock* on and off and 
aho Ha dip* for signal hip. The octagon Head pre 
vent# rolling and ring on bottom facilitate* hang 
ing. Can he used as a Candle-Light. Equipped with 
a Genuine Mazda Hnih and a itriplit Star flattery 
Complete whli 2 No. Ill cells. |« excep- mm _ 
t tonal value. Usual price $1.00. To YOU i OC 
Standard H \-Foltage Id rated Surge. Proof 
f. midcnsers. Fur general repair and power park 
»vi»rk. Small and compact, itnpregnaled in pilch 
w»ih long flexible leads of pngh-hack wire to fanll 
late <jiiirk connections. Can lie placed Onl*ide ul 
park, (fuaranteed for TCMC free replacement. 

I mfd 6IIII lurking Volts, rac h. 30c 

L mfd.—600 forking Volts, each 40c 

4 mhl.—Ollll Working \olts. each 60c 

> mfd. 3110 Working V oils, each 25c 

I mfd. BOO Working Volls, each SOc 

Condenser Rtoek for Majestic 'ft' Eliminator 
Majestic 'hiper It ; Majt-sl ic Master H ; q-^ 

Majestic Special .Mailer B. To YOU ^4 iQ5 
t’auUI Rakelite Sockets —for snli panel mounting. 
IHmsphor Itruiize Contact Springs- For 22C— 

221-2#!)—243 Tube,. To YOU. each OC 
f.C.4. Test Lend ?—a convenience to the set owner 
and a nrce-sity for the radio service man or dealer. 
UiiMirpas-ed fur testing -pts ami tracing trouble in 

•‘‘Is where shorts, opens and other defi cit ..on 

to radio set* are enrOunlereil. Easily attached to 
any meter for testing batteries or any jg » 
electrical apparatus. To YOU. per pair 45C 
Sprague Electrolytic Condenser. High rapacity 
in compart space. Ati-olulely puncture proof, self 
healing, .''crew ocket facilitates inrtallat mu in every 
t^\>e of et. Hateil U mfd. at 430 volt* — 

1>. C. List $2.50. To YOU only 95C 

Got don j4cnie t Pick Vp w ith volume Control. 
1 he arm is made of genuine Itakelile with a beau¬ 
tiful natural wood finuh. I ..I looking and will 

■ml show x *ear as will plated metal part*. Faithfully 
reproduces Hie entire musical range, it M mm 
To YOU *4.50 

j\en lloscft Speaker. The newest model -beautiful 
design ami superlative accuracy. limit to withstand 
the vibrations of deep tones and to reproduce everv 
shading with surprising smoothness am) volume. 
For all types of receivers without adjustment ul the 
speaker nr attention In the correct polarity of (hi; 
coni*. Sells readily at $25.00. Tu mm mm. 

you *3.50 

FREE Catalog -means money to you 

These are only a few sample? of the values to he 
found m our catalog. It i- full of items on which 
you can make, from 50" <> to 3110'/-' profit. And the 
best of them j». they are sound. well known, trade¬ 
marked articles you can depend upon. 

>end 20% with the order and articles will he 
shipped C.O.I). Order any of the above articles 
direct from this page. And he sure lu ask tur the 
catalog. It means money to you! 

RADIO CIRCULAR CO. 

225 Varick St. New York City 


TEAR IT OUT NOW! 


Send for FREE catalog! 


* RADIO CIRCULAR CO. 

I 22S Varick Street. New YorN City 

■ Fleasr send me y«ur catalog of radio bargain# I 
I makr a profit on. 

g I understand tin obligates me in no way. 


An 


® .iddress 


* -I ddress 

■ 

[~~1 Also please send catalog. | City. 

• mmmmmmmmmm m&m m m u 



























STOP! DON'T SHOP! 


H ERE’S a NEW plan, which saves \oh money. Stop shopping — 
the loudest prices are right on this page. \es. lower than in 
our own catalog. Why? Recall*? no house can get out a new cata¬ 
log every month, hut hy advertising in this magazine we can bring 


>ou the latest and lowest prices up to the time this ad is printed. 
\\ e watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money. 100% satisfaction on every transaction. 


Dry Electrolytic Condensers 


Mount in any position! Altaian- 
tH*i| never to blow out* Remark 
ably ri'iiinact nn.l very Inexpensive. 
fK-nnlufiiK generous use of niter - 
inu system The Greater the mfd. 
rapacity employed, the less A C. 
hum remain* '.00 volt peak rating, 
hleal for all 171A - 245 power 

parks _ use two of each rapacity 

desire.I for 250 power packs (1,000 
volt peak thereby assured). 



No. 

Mfd. 

Diameter 

Length 

1801 

1 

\ In. 

im In. 

1802 

2 

1 in. 

2 U in. 

■ 804 

■1 

I 1 * in. 

2’i In. 

1808 

8 

1 % l |! - 

•IH In. 

1816 

16 

3 in. 

4 1 *, In. 

1824 

24 

3 in. 

-l'i In. 

1832 

32 

3 in 

4’i In. 

1854 

51 

3 in. 

4in. 



Adjustable Voltage Divider 

lies lit lied for extra 
„ heavy duty. It 
VABiaeit supcs g ix* u . r j hi any radio 
power operated set, 
H” eliminators, pow¬ 
er packs. amplifier*, 
e;. Especially useful 
hi all radio set re- 
pln.eemint work, used in 
sets Into power sets. The c° ir crt y*dU* M * 
ihtallied hy loosening screws of 
hy murinG the latte into the or d P«s 
t ion. Voltage cannot vary due to the l* * 
liar construction of the r«*l$ior ;| I“* c< I l , s0 
slldtr^ Shipping weight he lb List SI _50. 
No. 2275—Divider, 10,000 Ohms. 7C 

3 slides I 

No. 2276— Divider, 25,000 Ohms. 7P 

4 s lides _ * 

Peerless ABC Power Trans¬ 
former — 80 Watts 

As used In "Courier 
Model 65" chassis. 

Plate, control-grid, 
screen - grid. tlla- 
meiit roltagei* for 
three '24'v two '27 'a 
two ’45'», and ’60 
rectifier (electrosta- 
tlc reproducer bias¬ 
ing potential recti¬ 
fier). Has approxi¬ 
mately the follow¬ 
ing output ratings: 2.5 V.. 10 A.; 700 V., 
center-tapped, 350 V. and 120 Ma. on each 
side: 5 V . 2 A.. 3 V., GO Me Ptlniaiy 

lapped for low or high line Tillage. 'Flu- 

correct replacement for big sets. Knr 110 
120 volts. 50 or GO cycles. Dimensions 4x4x 
34 l; Weight 6 lbs List $12.00, O fi5 
No. 1403—YOUR PRICE £ 






NEW READRITE Analyzer 


I is time meter analyzer has selector switch 
f r clicking nil parts nf tnl* circuits bj 
Conner ihg to the set «nrkeis. Selection for 
testing voltages of plute. grid, cathode and screen- 
grid done *|i»lck!y and accurately. Flnie current, 
tihmient volts, lino and Power sunply volts are 
measured. Arid swing te*t fi»r tubes used, .lust 
push one bntt.m fur *i‘Yeeti-gi Id anil other button 
for other tubes. Makes testing of nil type tubes 
simple and thorough. *F,£'tolt grid batreiy is 
furnished. Battery Is used for grid test and 
continuity testing of transformers. chokes, etc. 
Dupuclty and resistance charts furbished show- 
ing u e of instruments for testing condensers, 
also measuring resistances up to 100 . OhU olnm. 
Flwlit scale readings of im ters may be used sep¬ 
arately with tin jack terminals provided. Scale 
readings are imi) ;;00-«;00 IJ.t. volts, 0 10 I4U. 
700 A C volts and 0-20-120 mlllUmperes. A.C and Im . tilament voltages are accurately 
measured oh tho one meter. Strong rase with leatherette covering. Attractive. Compact. 
Complete Kills even* need for the expert serviceman or the beginner fur radio set ana¬ 
lyzing Size ] 0*4x3*.4** inches. Shipping weight 15 Ihi. List Price $25.00. C 1 A 70 
No ;00—READRITE ANALYZER YOUR PRICE.. sP 1 


R.C.A. Double Filter Chokes 

Tills henry-duty, extreme¬ 
ly strong, double filler 
choke can be used for all 
tyi*s of Alter circuits, 
experimental work. power 
amplifiers, recehers. elim¬ 
inators, j»wer packs, i on- 
verted sets, etc Known 
as R. C. A. replacement 
hart for nil Radiula oiod- 
r!\ particularly Nos. 33, 

17 and 18. Kacli choke 
h.C. resistance, 500 ohm«. 

(Mmected in parallel, these 
double filter chokes have a rating of 15 ITen- 
rb« at lkft Mills ; connected In series, 60 Hen¬ 
ries at 60 Mills. Fully shielded in heavy metal 
rase with sPei ial Insulating compound. Size 
V* x 3-4 x 2 % Shipping weight 6 lbs. 

List Price, $10.05, 

No 8336—YOUR SPECIAL PRICE 



90c 


Earl Power Transformer 

Make money revamp- 70 WATTS 

ing the old battery 
set Tills power trail s- 
firmer used In Earl 
M u il e I 22 receiver 
sut piles "A," “It" 
and "C" potent 111 * 
fnr: two '27's (or 
streen - grid '24‘#l. 
thiee '26's. two'7lA'a 
and one '80 rectifier ; ___ — 

total current output of high-voltage winding 
at maximum output (about 200 volts) U *0 
ma. High-voltage secondary. filament wind¬ 
ing for ‘27 s, and for 'TIA's nre center 
tnnted. May be used In any number of 
Combinations. Suitable resistors, a couple of 
|-mf. tiller condensers, two 30-henry chokes 
and hy pus condensers complete fine power 
pack. Rlze 3 a 4 * 3 x 2*4 inches. 16 long 
leads and full wiring directions Shipping 
weight 5 lbs. List Price $7.50. (T 1 ,73 

No. |4I0—YOUR SPECIAL PRICE 



Holster Speaker Chassis 

May he connected directly 
in the plate circuit of type 
'12A tubes: or to higher- 
power tubes through an out¬ 
put device ill push-pull cir¬ 
cuits, speaker may he con¬ 
nected from plate to plate 
Inch cone" iy|te. Paper- 
riil tie is prevented by a 
ilanuel damper: bass note* 
are well reproduced due to 
1 lie “free-edge" effect Its 
sum 11 dimensions make it 
eligible for use in hume- 
constructed midget acts. 
Comes with G ft. cord. Dimensions: 10 x 
5 Vi x 8 4 indies. Shipping weight 
List Price. $ 16 . 00 . CO.80 

No. 1500 —YOUR PRICE 

A.C- Short Wave Converter 

The thrill of tuning ill 
abort waves is y»mr««, 
because yon enu con¬ 
nect this short-wave 
converter to your 
broadcast receiver, no 
matter whnt iyi»e re¬ 
ceiver you have. Tunes 
from 111 to 200 me¬ 
ters, using only two 
Plug-In coils. Colls, 
already wound, art* 
supplied with outfit. Converter has Imllt-in 
tliaim-nt transformer to heat three 227 *. All 
jiu need obtain from your receiver is a 
positive “R'’ voltage, anything from 45 to 
iso volts. Vultnae nut critical. No mules 
tutlon of tin* receiver. No tricky regenem 
tlun control, nnly a single, smooth-opera ting 
dial tn manipulate. No squeals, nn gitini 
Ing, no IkhIv capacity. All parts fnr 3- tube 
bmt wave converter, including cabinet, wit 
ti lament transformer, complete lusfnn lions 
am! pictorial dla ratu. Shipping weight s li- 
List Price $20.00 CQ 45 

No. 1617—YOUR PRICE, les* tubCa *P *7 


2,>0 A.C. Power I ransformer 

Tbls power transformer 
supplies currents for five 
15 - volt Arcturus tubes 
drawing 5 Mu. and 4 
amp. on filaments; one 
2.5 V. tube: two '50'*, 
and two '81'* Two 227 
or 224 (if suitable resist¬ 
ance is used) and 750 
solts. Full wave "B" and 
"C\" Entirely shielded In 
metal. 4\xi a 4x«H inches 
high. Weight 15 lbs. For 
volts.50-60cycles. List $20. CO 75 
No. 1412—YOUR PRICE $*)’ 



Professional Telegraph Key 

r Jfil for telegraphy, 
radio. home practice, 
hoiise-tu-house ctnimni- 
tilcarlon. as a keying 
mean* in test circuits, 
etc. Mounted on heavy 
mlcanite base 3'ix5x‘/4 
in. thl-k. I Ins 2 switches 
to telegraph on two circuits, independently 
nr togetlier. A wonderful Chance to get a 
commercial telegraph key with sturdy '/i-lo. 
silver contact?! Handles a lot of power. Ship¬ 
ping weight 2 lbs. List price $3.50. *7 

NO. 1625—YOUR PRICE I UL 



FREE! 



Radio Bargain 
Catalog 

fo*R*.Di» S«*v OU» CIAsS-(f*D'0 Dc«urs 

RADIO 
TRADING CO. 

2 S WtSt BROADWAY 

New York City 


NEW SUMMER EDITION 

The new Snmmei Edith 11 of our greatly en¬ 
larged RADIO SEIIVM‘0 TREATISE h«9 
just c- nn off the pres* If you Liked the Win¬ 
ter Issue. you will like thl* one a liuiuired- 
ful,|. It 11 iitalii* M»nu 7" tH’w hook-ups. cir¬ 
cuit ding rams; and some 350 illustrations. 
POSITIVELYTHE GREATEST BOOK EVER 
PUT OUT BY ANYONE. Among the new 
matters listed nre: 

VACUUM TUBE TREATISE, with many il¬ 
lustrating: full page Vacuum Tube Average 
f harm teriMlc Chart; I low tc Titke Care o! 
Your Tube : Hour to Comiect Phonograph 
I’ii-k ups: lmiiroving tlie Tone Duality of Old 
Sets: I'omifi-iing Adtlillnual l.-md Speakers; 
till fully Illustrated with diagrams. 

Other article*: Modernizing Old Radio Sots; 
llew to Ci.evert Battery to Power Seis; Se¬ 
lection of Tubes : I’lisli-Pull- Amplifiers; Re¬ 
placing Audio rvaiKfvnmi-*; Phono Attach¬ 
ments: llew 10 . .. Power Transformers; 

Voltage Iflvlders. Wattage of Power Trans¬ 
former* Si-leiTlug and IlietallillK Rehlace- 
nmnt Pun In R, Seis: Filter Conden- 
scri ; It* paliuit. Eliinlimtors. 

WRITE TODAY. Enclose 2 cents for post- 
age. Treatise sent by return mail. 



6 MONTHS GUARANTEED NEOXTRON TUBES 

Re 111 on a 6 MONTHS FREE REPLACEMENT (.1 ARAN TER 
BARIS, PROVIDING TI RE LIGHTS! tn»ies t are carefully 
meter-tested before shipment, and carefully parted. Do not 
confuso these HIGH QUALITY tubes with :»n.) other "low 
priced" tubes—mir low prlcea ate i>osslble been we do a 


volume 

Choice of 
226 

227 

171A 

201 A 

bUsineM? 

Choice of 

1 12A 

200-A-100UX 

1WUV-120 

224 

Choice of 
245 

280 

171 

Choice of 
222 

210 

250 

281 

NEW 

Choice of 

230 

231 

232 

63c each 

69c each 

79c each 

$1.58 each 

$1.08 each 



Utah Dynamic A.C. Power 
Speaker — .Model 33A 

110 -volt 60-cycle 
A * light socket 
mipidy fnr field 
e\< itiitlon with 
Wesilngliouse dry 
rectifier. 

9 in. high. 9^ 

In. wide. 7% in 
dee p. Speaker 
dimes packed in 
wooden crate. 

Weight 19 lbs It 
I* one of the 
most powerful as 
well ns beit re- 
priducert in the market. 9-inch cone. 

List Price $50.00. C 7 45 

No. 1506- YOUR SPECIAL PRICE 0 * 



holster PoMer Transformer 

85 WATTS 

Will supply sufficient 
current and voltage for 
pudi-pull ' 10 's. In con¬ 
junction with type '81 
Im If-wave rectifiers. Tlie 
( -volt secondary out- 
// i ut Is just below the 
tat. d maximum for type 
^4 and '27 tubes; tubes 
will last much longer 
than when heated from 
a higher-voltage trans¬ 
former. Four secondaries are ruled as fol 
low«: Secondary s>l, 7,5 V., 1.25 A : 82, 
center-tapped, 7.5 V.. 1.25 A.; S3, 1.5 V, 
4 25 A.: S4. 2 25 V., 1.65 A.: S5, 725 
V., 90 Ma rriluary is taliped for low line 
voltage Lor IHM 2 » volts, 50-60 cycles. 
4’a X I 1 ,? X 4incite*, SMpi ing weight, 
12 lbs List Price. $19.50 tA55 

No. 4336—YOUR PRICE. . 



NEW ! NEW ! * 
Superheterodyne S-W Converter 

Positively greatest converter ever built, it brings 
in European stations daily, clear as a bell. 

At last a short 
vv a v e convener 
that convert* any 
broadcast set Into 
a superheterodyne* 
short-wave receiv¬ 
er. Eruployi three 
227 tubes and 
covers from 20 to 
115 meters. No 
Plug-lncoilsl Foil 
switch is used to 
cover nil wave¬ 
lengths. Single 
dial control, no 
body capacity, no 
squeals. Th l*con¬ 
verter has built- 
in filament trani- 
frrmcr to heat the three 227'* All you need 
1 1 htalu fruin yoilr receiver Is a positive H 

\ohage anywhere from 45 to 180 volts, 'oh- 
m is not eritlcal: no molestation of the 
re< elver. So simple a child can operate it. 
Size 7x10x5 inches. Shipping weight 8 lbs. 
No. 1614—Super Converter. List Cl C.93 
Price $25. Your Price (less tubes) *P I U 



IQ* 
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Genuine Mapnavox Microphone 

Do Your Own Home Phonograph Recording 
Made by the world- 
famous Magna vox Co. 

While originally made 
to strap on the head. 

It 1 * easy to screw a 
handle onto one of 
the side brackets. The side brackets are 
covered with soft rubber arid place the 
microphone at the best speaking distance 
from the month. Comes with 6 feet of cord 
The biggest mike bargain In America! Com 
lete with straps mid buckle to fit around 
lead. Brand new, In original factory pack 
ing. Shipping weight 1 lb. 

List Price. $10.75. C 1 55 

No. 1610 — YOUR SPECIAL PRICE <P 1 


High-Voltage Condenser Units 

We guarantee these con¬ 
densers unconditionally. They 
are ideal for general re¬ 
placement purpose* ami can 
bo Installed In any new 
power-pack. All condemn-rs 
aro furnished with 8 -inch 
length* of tinned "push 
back" wire. 


JBl 


600 VOLTS 


800 VOLTS 


Cat. 

Mfd. 

Your 

Cat. 

Mfd. 

Your 

No. 

Capac. 

Price 

No. 

Capac. 

Price 

1702 

Vt 

$0.25 1 

1 170G 

1 

$0.40 

1703 


.30 

1707 

2 

.70 

1704 

2 

,40 

1 1708 

4 

1.05 

1705 

4 

.60 | 





WE ARE A WHOLESALE HOVSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN 53.00. 

!f C. O. D. shipment is desired, please remit 20% 
remittance, w-hich must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order — certified check — V. S- stamps. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
bijr FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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PILOT 


UNIVERSAL WASP RECEIVER 


Pilot s wonderful vave band changing switch, incorporated in the new Universal 
Super-Wasp, revolutionizes the short wave art. No longer need numerous coils he 
changed to cover the various wave hands. No longer need dial settings change each time 
the same distant stations are tuned in. Non can log permanently all the stations you 
can get throughout the world, you can tunc from the short waves to the high ship waves 
without removing your hand from the single control knoh. 


Universal Features Revolution¬ 
izing tlie Short Wave Art 

Complete coverage all wave bands from 15 to 650 
meters without coil changing. Complete \.C. oper¬ 
ated chassis in cabinet. {Also available in lottery hkkM) 
All Metal Chassis. 

Highly sensitive ami selective circuit. 

Screen Grid TKF amplifier plus Screen Grid 
Defector. 

227 First Audio Stage. 

Two 2t.Vs in push-pull output stage. 

Stations can he logged permanently on <lial. 
Hegeneration control does not alter tuning. 
Provision for Phonograph Piek-up. 

Farphonc Jack on Front Panel. 

Illuminated Dials. 

Handsome \* almit Cabinet. 

Most advanced construction yet 
used for short wave work. 

In kit form for easy home assembly; 
no drilling or cutting, all parts fully 
prepared. 


Wliaf Von Fan CiH on llie 
I'A'IVHIISAF Super-Wasp 

i hi t he short waves are hundreds of relay hroadcast- 
ing. experimental and amateur stations trans¬ 
mitting voice and music; actually thousands of 
amateur ami commercial stations sending code; 
numerous trans-oceanic ami ship-to-shore tele¬ 
phone stations; dozens of television transmitters; 
ami police radiophone stations in many cities. 

On the broadcast ranges, the Universal Super- 
asp covers the full maximum and minimum 
limits, bringing in broadcasts never heard on the 
average broadcast receiver. 

Almvc broadcast ranges, the Uni¬ 
versal brings in ship ami shore sta¬ 
tions on 600 meters. 

II /i<if other receiver offers you as 
much nulio t nth as little effort? 

Ask your dealer for a demon¬ 
stration ! 


NOTICK TO “|| \ MS” ; 
I'ilol will conlinur building 
Oie original Su|mt-% uh|» in 
kil form for lirenurd umalruM 
and ot hem who Want to tipread 
the tuning on their pel wave 
hand# anti atltl I heir own audit* 
feature#. A. C. anil hattery 
mtnlrln. 


Pilot 1'nivorNitl Sii|MT Wasp A.t’.Mo«lel(K-iatt) in Kit Form 

1*11.01 KAMO & TI RE COUP.. Law r<»nc»<v 



Chicago: 251 S. Wells St. 
O F F I C E S I N 


• Alass. 

Acte York: 525 llroadway San Francisco: I27« Mission Street 

P R I N C I I* A L C O 1 \ T R I K S O F T II K W O R L II 























YOUR OLD ANALYZER IS 


NOW USELESS UNLESS IT 


Dealers Net Price, r . A cn 

F. O. B. Green- * 7 H 

wood, Miss. 1 


IS A SUPREME ANALYZER 


y w 

/OU can’t service today’s radio 
with yesterday’s equipment. 
So when you buy an ANALYZER 
now to replace the one i ncapahle 
of giving a modern complete 
service, profit by the experience 

of more fortunate radio-men and INVEST 
In engineering foresight anti leadership— 
choose the SUPREME ANALYZER, the 
I nstrument with the one ‘‘wonder- 
meter,’* whose flexibility will prove as¬ 
tounding. 


_ ETS a new standard in oscillator design. 
Hundreds were glad to wait for the “Supreme” 
Oscillator, (known as Model 70) placing orders 
in advance of delivery date, April 15th. The 
Radio World recognizes Supreme’s reputation in 
Service Instruments “SUPREME BY COM¬ 
PARISON.” 

Both Oscillator and Output-Ohmmeter of advanced design. 
Model 70 covers intermediate frequency range from 90 K. C. 
to 550 K. C.. and broadcast range of 5.50 to 1500 K. C. Operates 
from A. (1. or I). (). 110 volt line or self-contained batteries. 
Completely shielded- Tapered output control. Output meter 
of rectifier type Is also provided with resistance measuring range 
of 0 ohms to 1 megohm. 


SUPREME DIAG- 
NO METER 400- B 
and SUPREME 
TUBE CHECKER 
Model 19 are also 
adaptable to Pen¬ 
tode servicing. 
Write for instruc¬ 
tions. 


r\ 


AS 

ANNOUNCED 
IN APRIL 
"RADI O" 




WAITING FOR THEM 


kGAIN Supreme engineering vision and 
insurance against early obsolescence writes 
its record in radio servicing progress. When 
the SUPREME SET ANALYZER (known as 
Model 90) was introduced, it was prepared 

for the advent of the new pentode sets. The only 
Analyzer already provided with adequate meter 
ranges and switching facilities for all Cube tests 
and circuit analytical indications of the new 
space charge (pentode power amplifiers. When 
the pentodes arrived Supreme was waiting for 
them. 


Supreme Oscillator Model 70. Less 
Tube and Batteries Deal- f ^ _ 

ers Net Price, F. O. B MQ/J 
Greenwood, Miss. ■ ' — 


tnui-urim-tf * _ 

meter. Dealers Ner Price, ' Q |J UU 
F, O. B. Greenwood. Miss. «■/%/-— 

Handsome carrying case of hardwood 
for combined Oscillator, Output- 
Ohmmeter, and Acces-* — nn 

sories. Dealers Net Price, * RUU 
F. O. B. Greenwood. Miss. - 


Keep pace with radio service progress—place your order today . 


SUPREME INSTRUMENTS CORPORATION 

404 Supreme Bldg., Greenwood, Miss. 

Distributors In all Principal Cities. Service IH?pots In New York. Philadelphia. Pittsburgh, Chicago, 
Kansas City. San Francisco. Seattle. Toronto 
Foreign Division: 130 West 42nd St., New York City 
Cable Address LOPRElf. NEW YORK. 














